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In response to the health concerns of Gulf War veterans, the 
Department of Defense instituted the Comprehensive Clinical 
Evaluation Program (CCEP). Although not designed as a re- 
search study, the CCEP provided valuable clinical data. An 
analysis was conducted of CCEP findings from systematic and 
comprehensive examinations of 20,000 U.S. Gulf War veterans. 
Among 20,000 participants, the types of primary and second- 
ary diagnoses varied widely. Also, among veterans with an 
ICD-9-CM diagnosis of “symptoms, signs, and ill-defined con- 
ditions,” no single subcategory of illness predominated, and 
no characteristic physical sign or laboratory abnormality was 
identified. In total, there were 74 (0.4%) cases of connective 
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tissue disease; 52 (0.3%) noncutaneous malignancies; 42 
(0.2%) peripheral neuropathies; 14 (0.07%) cases of interstitial 
pulmonary fibrosis; 12 (0.06%) cases of renal insufficiency; 
and no new cases of viscerotropic leishmaniasis. No clinical 
indication of a new or unique illness was identified in this 
self-referred population, and the types of physiologic disease 
that could result from postulated hazardous wartime expo- 
sures were uncommon. 

Introduction 

D uring the 6 years since the end of the Persian Gulf War on 
February 28, 1991, some veterans of Operations Desert 
Shield and Desert Storm have presented with a diversity of unex- 
plained somatic symptoms. The most commonly reported symp- , 
toms have been fatigue, headache, joint pains, skin rash, short- 
ness of breath, sleep disturbances, difficulty concentrating, and 
forgetfulness. 1 ' 3 There have been published medical reports of 
similar symptoms among British and Canadian Gulf War veterans 
but not among other coalition troops or local inhabitants of Saudi 
Arabia and Kuwait 4 ’ 6 

To date, no single cause of these somatic symptoms has 
been demonstrated. 7 " 11 However, various potential etiologies 
related to the Gulf War experience have been postulated, 
including: (1) possible exposure to chemical weapons (CW) 
and biological weapons (BW); 8 " 10,12 ' 14 (2) use of pyridostig- 
mine bromide pills for CW protection; 7,8,15 (3) exposure to 
sand and oil well fire smoke; 8,16 (4) exposure to pesticides, 
insect repellents, and other chemicals used in military 
deployments; 9,14,17,18 (5) anthrax and botulinum vaccina- 
tions; 7 " 9 (6) infectious diseases, particularly viscerotropic 
leishmaniasis; 19 (7) depleted uranium exposure; 7 " 9 and (8) 
psychological stress. 1 1,i0 ” 23 

In response to the health concerns of Gulf War veterans, the 
Department of Defense (DoD) instituted the Comprehensive 
Clinical Evaluation Program (CCEP) on June 7, 1994. The CCEP 
was a continuation of prior DoD medical care of Gulf War vet- 
erans and screening for new or unusual illnesses but provided a 
more systematic evaluation strategy. Although not designed as a 
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research study, the CCEP nevertheless provided valuable clini- 
cal information about the health of this population. The follow- 
ing report is an analysis of the findings from comprehensive 
clinical evaluations of 20.000 Persian Gulf War veterans. 

Methods 

Background 

Starting on August 8. 1990. the United States deployed 
697,000 troops to the Persian Gulf region. 8 In contrast to pre- 
vious U.S. conflicts, a larger proportion of troops belonged to the 
Reserves/National Guard (17%) and were women (7%). Despite 
the harsh environment and intense preparations for war, 24 mor- 
bidity rates among U.S. troops were lower than in previous 
conflicts, 8 ’ 25,26 and mortality rates were very low. 27 

By May 1991, most U.S. troops had returned from the Persian 
Gulf. Troops who remained on active duty after the war were 
provided complete health care through the Military Health Ser- 
vices System, which provides medical care for all active duty 
personnel and other eligible DoD beneficiaries. In addition, the 
physical condition of active duty U.S. troops is assessed contin- 
uously with physical fitness tests every 6 to 12 months, routine 
dental and gynecological examinations, and a complete medical 
examination at least every 5 years. Prior to leaving active duty, 
military personnel are medically screened and undergo a phys- 
ical examination. 

CCEP Organization 

The CCEP was developed to provide a systematic and uniform 
medical evaluation at 184 military health care facilities located 
in 39 states, 8 foreign countries, and 2 territories. To institute 
the CCEP. numerous organizational meetings were held with 
senior medical officials from all military services: health care 
officials of the Department of Veterans Affairs (VA) were con- 
sulted to ensure that the CCEP and the VA Persian Gulf Health 
Registry collected comparable data: and four instructional 
meetings were held with military health care personnel on CCEP 
procedures and to protide clinical and research information 
related to Gulf War health questions. A special committee of the 
Institute of Medicine independently reviewed and monitored the 
CCEP process, including the design and implementation of the 
program and interpretation of preliminary findings. 28 

Through vigorous outreach efforts, the 285.000 Persian Gulf 
War veterans still on active duty when the CCEP was initiated 
were encouraged to participate if they had any health questions 
or concerns; a current health problem was not necessary for 
participation. Also eligible were military retirees, Reserve'/ Na- 
tional Guard personnel on full-time active duty or on special 
orders, and civilian DoD employees who were veterans of the 
Persian Gulf deployment. Family members of qualified Gulf War 
veterans were eligible for CCEP evaluation but were not included 
in this analysis. 

Eligible veterans could enroll in the CCEP either by calling a 
toll-free telephone number or by contacting their nearest mili- 
tary medical treatment facility (MTF). Gulf War veterans not 
eligible for a CCEP examination were referred to the VA Persian 
Gulf Health Registry for evaluation. 

Clinical Evaluation 

The CCEP provided a two-phase clinical evaluation super- 
vised by a board-certified physician in either family practice or 



internal medicine. 29 All CCEP participants were provided a 
Phase I examination, which was conducted at the local MTF and 
consisted of a thorough clinical examination and a standardized 
provider-administered questionnaire. All participants were 
asked about: (1) medical and family histories; (2) symptoms; (3) 
number of days of work lost due to illness during the 90 days 
prior to examination: and (4) any self-perceived exposure in the 
Persian Gulf to among the following: petroleum products, pyri- 
dostigmine bromide pills, oil well fire smoke, insect repellents, 
anthrax and botulinum vaccinations, combat casualties, and 
actual combat. In addition, the following laboratory tests were 
performed: a complete blood count, urinalysis, and blood chem- 
istries for electrolytes, glucose, creatinine, blood urea nitrogen, 
and transaminase levels. 

For CCEP participants without current medical problems or 
who had health problems that could be satisfactorily explained 
after the Phase I evaluation, no additional evaluation was con-, 
ducted. Other CCEP participants proceeded to further Phase II 
examination at one of 14 DoD regional medical centers, if refer- 
ral consultations and specialized tests were clinically indicated, 
to diagnose the patient’s condition. Phase II participants were 
administered the Structured Clinical Interview for DSM-I1I-R 30 
and the Clinician Administered PTSD Scale. 31 Additionally, 
Phase II participants had a purified protein derivative skin test 
and chest X-ray, and a blood sample was analyzed for the fol- 
lowing: sedimentation rate, C-reactive protein, rheumatoid fac- 
tor, fluorescent antinuclear antibodies, thyroid function. B12 
and folate levels, creatine phosphokinase level. HIV-I antibody, 
hepatitis B surface antigen, and reagin antibody. 28 

At the conclusion of the CCEP evaluation process, examining 
physicians provided a primary diagnosis and additional second- 
ary diagnoses based on clinical importance. After review by 
accredited medical record coders, up to seven diagnoses were 
coded using the International Classification of Diseases-Ninth 
Revision. Clinical Modification (ICD-9-CM) and entered into the 
data base. 32 An extensive quality-control process was instituted 
to ensure uniform evaluation, accurate data collection, and data 
base validity. 28 

Results 

As of April 1, 1996. a total of 20.000 Persian Gulf War veter- 
ans had completed CCEP examinations, with 12% of partici- 
pants undergoing specialized Phase II evaluations. Compared to 
all U.S. Gulf War veterans, the CCEP included a higher propor- 
tion of women, older veterans, nonwhite racial/ethnic groups, 
and Army personnel (Table I). 

The types of primary and secondary diagnoses among CCEP 
participants varied widely (Table II). A total of 1,263 separate 
ICD-9-CM codes were needed to categorize primary diagnoses. 
Of the 1.263 separate codes used, 41% were applicable to only a 
single CCEP participant. Relatively frequent primary diagnoses 
(shared by 25 or more veterans) were distributed among 114 
different ICD-9-CM codes. 

For broad ICD-9-CM classifications, the three most common 
primary diagnoses were "diseases of the musculoskeletal sys- 
tem and connective tissue" in 18.6%, “mental disorders" in 
18.3%, and ‘symptoms, signs, and ill-defined conditions" in 
17.8% of participants (Table II). Nine percent of participants 
were found to be “healthy," without a clinically significant new 
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TABLE I 

COMPARISON OF DEMOGRAPHIC CHARACTERISTICS BETWEEN 
20.000 CCEP PARTICIPANTS AND ALL U. S. PERSIAN GULF 
WAR VETERANS 



- 


Percent with Characteristic 


Characteristic 


CCEP 

Participants 0 
{n = 20.000) 


All Gulf War 
Veterans 

(n = 697.000) i 


Gender 






Male 


88 


93 


Female 


12 


7 


Age in vears b . ! 


17-25 


32 


55 


26-30 


24 


20 


31-35 


23 


12 


36-65 


21 


13 


Race /ethnicity ! 


White 


57 


70 


African-American 


32 


23 


Hispanic 


5 


5 


Other 


6 


2 


Rank ! 


Enlisted 


92 


90 


Officer 


8 


10 


Military branch j 


Army 


82 


50 


Navy 


4 


23 


Marines 


4 


15 


Air Force 


9 


12 


Military status 


Active duty 


84 


CO 

00 


Reserves/ National Guard 


8 


17 


Civilians 


8 


- 



° Among CCEP participants, valid data were not available for 3% of 
rank. 2 % of age. and 1% of military branch entries. 
b Age was calculated as of August 1990. The mean age of CCEP 
participants was 28 years (median 30 years) compared to a mean age 
of 27 years (median 25 years) for all Gulf War veterans. 

illness. The most common specific diagnoses among patients 
with a primary diagnosis of a musculoskeletal disease were 
“pain in joint* (31%), “osteoarthrosis and allied disorders" (12%), 
and “lumbago" and “backache, unspecified" (11%). Among vet- 
erans with a primary diagnosis of “mental disorders," 19% had 
“tension headache." 17% “depressive disorder not elsewhere 
classified." 15% “prolonged post-traumatic stress disorder" 
(PTSD), 8% “major depressive disorder, single episode," and 7% 
“adjustment reaction." 

Among the 3,558 participants with a primary diagnosis of 
“symptoms, signs, and ill-defined conditions," no single ICD- 
9-CM subcategory predominated (Table III). These 3,558 veter- 
ans had a wide variety of symptoms, with fatigue, headache, 
memory* problems, and sleep disturbances being the most fre- 
quent presenting complaints (Table IV). Symptoms were re- 
ported to have begun more than 6 months after returning from 
the Persian Gulf by 51% of the 1,026 veterans in this category 
who indicated a date of onset. Veterans with this primary diag- 
nosis did not have a characteristic sign of disease (including 
skin rash and fever) or a consistent laboratory abnormality. 
Also, no distinctive pattern of illness was evident among CCEP 
participants with this ICD-9-CM code as a secondary diagnosis 
(Table III). 



There were a number of age, gender, and military service 
trends among broad primary diagnostic classifications. Mental 
disorders and a diagnosis of “healthy" were more common 
among younger CCEP participants (Table V). Musculoskeletal 
conditions were diagnosed more often in older participants (Ta- 
ble V). males (19% compared to 16% among females), and U.S. 
Army personnel (19% compared to 16% among other services). 
Women were more likely to be diagnosed with genitourinary 
problems than men (3% vs. 1%. respectively). Eighty percent of 
CCEP participants reported not missing any days of work during 
the 90 days prior to examination. 

Among all 20.000 CCEP participants. 74 (0.4%) had a con- 
nective tissue disease as either a primary or secondary diagno- 
sis: 33 rheumatoid arthritis, 13 systemic lupus erythematosus. 
13 Sjogren's syndrome, 10 mixed or undifferentiated connective 
tissue disease, 3 systemic sclerosis, and 2 dermatomyositis. 
Disorders of immunity were diagnosed in 5 participants with 
selective immunoglobulin A immunodeficiency and one with 
selective immunoglobulin M immunodeficiency. There w^ere 9 
(0.05%) patients who had skin cancers, 22 (0.1%) lymphoma/ 
leukemia, and 30 (0.15%) other types of cancer. Glomerulone- 
phritis was diagnosed in 13 (0.07%) CCEP participants and 
renal insufficiency in another 12 patients. Fourteen (0.07%) 
participants had interstitial pulmonary fibrosis. 

Polyneuropathy or peripheral neuropathy was diagnosed in 8 
and 34 (0.2%) veterans, respectively. A common or distinctive 
organic pathology w r as not identified among over 800 veterans 
with neuromuscular symptoms who had extensive neuropsy- 
chological evaluations. These evaluations included nerve con- 
duction studies and electromyography on 300 participants 33 
and intensive electrophysiological studies (including single-fiber 
electromyography and muscle biopsies) on 20 veterans with 
severe fatigue, weakness, or myalgias. 34 

Common skin infections accounted for 60% of primary infec- 
tious disease diagnoses (Table II). Four CCEP participants with- 
out characteristic clinical signs of Q fever had minimally ele- 
vated serologic titers to Coxiella burnetii. There were no 
confirmed cases of brucellosis, and no new case of viscerotropic 
leishmaniasis was diagnosed in addition to the 12 previously 
identified cases. 

All elicited exposures were reported frequently, including: ex- 
posure to diesel and other fuels (88%); use of pyridostigmine 
bromide pills (74%); exposure to oil well fire smoke (71%); per- 
sonal use of insect repellents (66%); anthrax (49%) and botuli- 
num (26%) vaccinations; and observing combat casualties (57%) 
or actual combat (38%). Independent records were not available 
to assess self-reported exposures except for botulinum vaccina- 
tion. w'hich was known to have been given to about 1.1% of 
troops, mostly in select front-line units. In the broad ICD-9-CM 
diagnostic categories, there were no major differences in the 
percentage of CCEP participants reporting various exposures. 

Discussion 

This large patient series demonstrated a wide range of w r ell- 
known illnesses among Persian Gulf War veterans requesting 
evaluation, with no single illness predominating and no clinical 
indication of a new or unique syndrome. In addition, the types of 
medical conditions that would result from postulated Gulf War 
environmental hazards were diagnosed infrequently, including: 
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TABLE D 

FREQUENCY OF PRIMARY AND SECONDARY DIAGNOSES BY BROAD ICD-9-CM CATEGORIES AMONG 20.000 CCEP PARTICIPANTS 



Category 



Diseases of the musculoskeletal system and connective tissue 
Mental disorders 

Symptoms, signs, ill-defined conditions 
Diseases of the respiratory system 
Diseases of skin and subcutaneous tissue 
Diseases of the digestive system 
Diseases of nervous system and sense organs 
Infectious and parasitic diseases 
Diseases of the circulatory system 

Endocrine, nutritional, and metabolic diseases, and immunity disorders 
Diseases of the genitourinary system 
Injury and poisoning .. 

Neoplasms 

Diseases of the blood and blood-forming organs 

Congenital anomalies; certain conditions originating in the perinatal period 



ICD-9-CM Code 


Primary 

Diagnosis 


Secondary 

Diagnoses 


710-739 


18.6 


29.5 


290-319 


18.3 


17.9 


780-799 


17.8 


32.6 


460-519 


6.8 


10.8 


680-709 


6.3 


13.7 


520-579 


6.2 


14.1 


320-389 


5.8 


12.3 


001-139 


2.6 


6.4 


390-459 


2.2 


5.9 


240-279 


2.1 


6.1 


580-629 


1.3 


4.2 


800-999 


0.8 


2.4 


140-239 


0.8 


2.1 


280-289 


0.6 


2.6 


740-779 


0.2 


0.9 



TABLE m 

FREQUENCY OF SPECIFIC DIAGNOSTIC SUBCATEGORIES AMONG CCEP PARTICIPANTS WITH PRIMARY OR SECONDARY DLAGNOSFS nr 
•SYMPTOMS. SIGNS. AND ILL-DEFINED CONDITIONS- (ICD-9-CM CODE780-799) DIAGN0SES 



Diagnostic Subcategory 



Malaise and fatigue 780.7/780.71 

Sleep disturbances 780.50/52/57 

Headache 784.0 

Other general symptoms 780.9 

Dyspnea and respiratory abnormalities 786.09/786.52 

Symptoms involving skin 782.0/782.1 

Syncope /convulsions /dizziness 780.2/3/4 

Chest pain 786.50/786.59 

Nonspecific reaction to tuberculin test 795.5 

Abdominal pain 789.0 

Cough 786.2 

Other subcategories 



ICD-9-CM Percent (number) with Primary 

Code Diagnosis (n = 3.558) 



26.6 (948)* 
17.6(627) 

14.7 (524) 
10.3 (366) 

5.7(204) 

4.8(171) 

2.9(102) 

2.1 (75) 
1.3(47) 
1.3 (48) 

1.1 (38) 
11.5 (408) 



Percent (number) with Secondary 
Diagnosis (n = 9,254) a 



17.9(1.656) 

14.2(1.310) 

14.5(1,342) 

13.0 0.200) 

7.3 (676) 

5.3 (487) 
1.9 075) 

2.0 089) 

3.3 (309) 
1.5 035) 
0.9 (80) 

18.3 0,695) 



?9?trrTSS S o n ° SeS Tuf 17 ° f ‘ Sympt ° mS ' Si § ns ' 311(1 “-Defined Conditions' among 6.517 Individual CCEP participants. 
297 with chronic fatigue and 651 with fatigue not specified as chronic. V ** 



neurologic disease from possible CW or pesticide exposure, in- 
terstitial pulmonary disease from smoke or sand inhalation, 
renal disease from heavy metal exposure, and immunologic dys- 
function from various combinations of exposures. 

These findings are consistent with medical surveillance data 
collected during the Persian Gulf deployment, which indicated 
that the overall health of U.S. troops was very good; 8,27 serious 
illness due to pyridostigmine bromide or smoke inhalation 
was uncommon: 35 * 37 and clusters of acute disease compati- 
ble with either pesticide intoxication or a CW/BW attack were 
not diagnosed. 8 9 38 Also, the absence of clinical data indicat- 
ing a new or unique illness is consistent with the findings of 
three previous review panels that did not identify a distinctive 
syndrome related to Persian Gulf service. 7 - 811 

A relatively large percentage of CCEP participants did have a 
psychological condition as either a primary (18%) or secondary 
(18%) diagnosis. This finding was not unexpected because tran- 
sient and mild psychological conditions are common in out-patient 
populations. 39 and studies of military veterans repeatedly have 



demonstrated that adjustment reaction and PTSD are prevalent 
following life-threatening wartime experiences. 40 ' 42 Prior studies 
additionally have found that the types of physical symptoms, sleep 
problems, and cognitive difficulties experienced by some Gulf War 
veterans are frequent manifestations of psychological stress re- 
lated to war 42 * 55 and other traumatic events. 56 57 

Also expected among CCEP participants was a large number 
of musculoskeletal conditions, because this was predominantly 
an active duty military population that constantly is undergoing 
physically demanding training. 58 The increased risk of genito- 
urinary problems among female veterans has been found in 
prior studies of U.S. military populations. 59 

The third common diagnostic category, “symptoms, signs, 
and ill-defined conditions," did not appear to represent a group 
of veterans with a distinctive illness. CCEP participants in this 
diagnostic category varied substantially in clinical presentation, 
and no characteristic physical sign or laboratory abnormality 
was identified. The ICD-9-CM category “symptoms, signs, and 
ill-defined conditions" is not a classification of a mysterv ill- 
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TABLE IV 

THE MOST FREQUENT SYMPTOMS AMONG 3.558 CCEP 
PARTICIPANTS WITH A PRIMARY DIAGNOSIS OF “SYMPTOMS. SIGNS. 
AND ILL-DEFINED CONDITIONS" (ICD-9-CM CODE 780-799) 





Percent Reporting Symptom 0 j 




Chief 


Any j 


Symptoms 


Complaint 


Complaint j 


Fatigue 


20.0 


59.0 j 


Headache 


9.2 


44.4 ! 


Memory problems 


6.3 


40.3 


Sleep disturbances 


4.7 


39.8 


Skin rash 


4.4 


30.2 


Joint pain 


4.2 


47.0 


Dyspnea 


1.8 


19.2 


Cough 


1.3 


1.3 ! 


Abdominal pain 


• 1.2 


16.3 


Muscle pain 


0.8 


21,8 


Difficulty concentrating 


0.6 


31.2 


| Back pain 


0.6 


0.6 


Dizziness 


0.6 


0.6 


| Diarrhea 


0.5 


18.4 


Hair loss 


0.1 


12.6 . 


Weight loss 


0.2 


6.9 


Bleeding gums 


0.1 


8.5 


Depression 


0.3 


22.3 ! 


Other symptoms 


17.3 


21.4 ; 



“Symptoms without a designation of a chief complaint were recorded 
for 914 (26%) participants. 



ness. 32 This diverse category contains more than 160 subclas- 
sifications and mainly consists of: ill-defined, often common 
conditions not coded elsewhere (such as nervousness); isolated 
laboratory abnormalities (such as “nonspecific reaction to tu- 
berculin test”): and common symptoms without a clear physio- 
logic or psychologic basis. The somatic symptoms specifically 
coded in this classification-insomnia, fatigue /malaise, head- 
ache, dyspnea, palpitations, heartbum-are reported very fre- 
quently in general population 60 and outpatient clinic 
surveys. 61 * 63 These symptoms, although genuine and some- 
times the cause of substantial morbidity, often lack a physical 
explanation or are related to psychological factors. 63 ' 68 

These clinical findings have to be carefuDy qualified by the 
fact that the CCEP was not designed as a research study: par- 
ticipants were self-selected and physically qualified for active 
military duty several years after the Persian Gulf War, and no 
control group was available for comparison of illness rates. In 
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addition, a rare or minimally pathogenic illness could have been 
missed 28 or not adequately captured in the data base because of 
diagnostic weaknesses of the ICD-9-CM coding system. Never- 
theless, any widespread, serious physiologic disease should 
have been detected in this very large patient series. It also is 
unlikely that debilitating disease would remain undetected 
among active duty troops not participating in the CCEP because 
of the military’s emphasis on readiness and preventive medi- 
cine. with regular physical evaluations of troops. 

Because the CCEP primarily involved active duty troops, an 
illness that predominated among Reserve/National Guard per- 
sonnel or veterans who had been discharged from the military 
would have been under-represented in the CCEP population. 
However, no new or unique illness has been identified in the VA 
Persian Gulf Health Registry, which primarily includes Reserve/ 
National Guard personnel and discharged troops. 9,69 Together, 
the DoD and VA registry programs have evaluated more than 
13% of all U.S. Persian Gulf War veterans for illnesses poten- 
tially related to Persian Gulf service. 

Although a new or unique illness was not identified, the find- 
ings of the CCEP nevertheless provide important clinical infor- 
mation. In the evaluation of Persian Gulf War veterans, physi- 
cians will need to be alert for a wide range of illnesses because 
the diversity of medical and psychological problems that occur 
in any sizable adult population was found in this cohort. In 
addition, the findings of the CCEP provide reassurance for Per- 
sian Gulf veterans since effective treatments are available for 
most commonly diagnosed health problems. 

Inability in this and prior clinical evaluations to find a char- 
acteristic organic sign of a new or unique disease among Persian 
Gulf veterans will result in research limitations not encountered 
in studies of well-characterized diseases. 1,3,9,70 Most impor- 
tantly. a specific case-definition based on criteria that can be 
objectively measured cannot be developed without a character- 
istic sign of pathology. Any definition of illness will have to be 
based on self-reported symptoms, which are subject to con- 
founding and recall bias in a population that has been the focus 
of widespread publicity about possible harmful exposures and 
ill health. 71 " 76 In addition, because of wartime conditions, there 
are limited records available to quantitate potentially hazardous 
exposures. 8,9 

Although there are methodological limitations in conducting 
studies of a possible disease related to the Gulf War, studies of 
well-characterized disorders can provide vital information about 
the health of Gulf War veterans. Preliminary research results 



TABLE v 



AGE TRENDS FOR BROAD PRIMARY ICD-9-CM DIAGNOSTIC CATEGORIES AMONG 20,000 CCEP PARTICIPANTS 0 



Diagnostic Category 


ICD-9- 
CM Code 




Percent with Diagnosis by Age Range in Years* 




17-20 


21-25 / 


26-30 


31-35 


>35 


Mental disorders (non-PTSD) 


290-319 


18 


16 /. / 


15 


15 




PTSD 


309.8 L 


4 


3 


3 


2 




Ill-defined conditions 


780-799 


16 


18 


18 


18 




Musculoskeletal diseases 


710-739 


15 


17 


18 


21 




Other ICD-9-CM categories 


' - 


35 


35 


36 


36 




“Healthy" 


- 


13 


IT 


10 


8 





“Ages are as of August 1990. 

b Valid age data were not available for 422 (2.1%) participants. 
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indicate that this population has normal pulmonary function. 77 
has not experienced higher mortality or hospitalization rates 
from medical causes, 78 - 79 and has not had higher overall rates of 
birth defects among its children. 80,81 Several studies indicate 
that Gulf War veterans have experienced increased levels of 
psychological stress. 20 ' 23,82 ' 88 with between 5 and 16% of sur- 
veyed veterans having symptoms of PTSD. 20,84,86 

Six years after the Persian Gulf War, veterans' health ques- 
tions remain unresolved because the causes, frequency, and 
long-term sequelae of nonspecific somatic symptoms are not 
adequately understood. 62,89 ' 91 Because symptoms of fatigue, 
headache, joint pain, and insomnia are experienced by all adult 
populations, it is difficult to determine when these symptoms 
represent transient conditions or are manifestations of either 
occult organic or psychologic illness. 90 ' 93 Even when somatic 
symptoms appear to constitute a distinctive syndrome, such as 
chronic fatigue syndrome and fibromyalgia, specific case-defi- 
nitions have not been developed and etiologic factors remain 
undetermined despite more than a decade of intensive investi- 
gation. 94 Until the nature of nonspecific symptoms and illnesses 
such as chronic fatigue syndrome is better understood, it will 
not be possible to thoroughly determine the health of any large 
population, whether military or civilian. 95 
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Background 

In September 1995, CIA analysts identified 
Khamisiyah as a key site that needed to be investi- 
gated because of its proximity to Coalition forces and 
the ambiguities surrounding the disposition of chemi- 
cal weapons at the site; CIA informed DoD of its find- 
ings. On 10 March 1996, a CIA analyst heard a tape of 
a radio show in which a veteran described bunker 
demolition at a facility the analyst immediately recog- 
nized as Khamisiyah. He informed DoD the next 
morning and the PAC later that week. This identifica- 
tion prompted further investigation of the site, includ- 
ing discussions with UNSCOM. 

In May 1996, Iraq told UNSCOM inspectors that US 
troops had destroyed chemical weapons in the pit near 
the Khamisiyah depot. After receiving details from 
UNSCOM in June, DoD was able to interview sol- 
diers who confirmed the demolition of 122-mm rock- 
ets in the pit. We discussed this at the PAC meeting in 
Chicago in July 1996. 

The PAC and NSC staff directed CIA to have one of 
its contractors model multiple chemical warfare agent 
releases. Modeling is the science and art of using 
interconnected mathematical equations to predict the 
activities of an actual event, in this case the direction 
and extent of the chemical, warfare agent plume. Mod- 
eling is necessary because we do not know what the 
plume actually did. In such cases, modeling uses 
obtainable data — the number of rockets, weather, and 
so forth — to develop a best estimate of the extent of 
potential exposure. Our modeling efforts apply state- 
of-the-art atmospheric models, which consist of 
global-scale meteorological modeling of observa- 
tional data; detailed regional meteorological modeling 
using regional and global-scale observations and glo- 
bal-scale model calculations; and transport and diffu- 
sion models simulating the contaminant transport 
based on the flow and turbulence fields generated by 
the regional model. 



We quickly realized that modeling the pit presented 
far greater challenges than modeling Bunker 73 at 
Khamisiyah and other releases. We were able to 
model the events at A1 Muthanna, Muhammidiyat, 
and Bunker 73 largely because we had test data from 
the 1960s indicating how chemical warfare agents 
react and release when structures in which they were 
stored were bombed or detonated. However, when we 
began to model the pit, we had significant uncertain- 
ties regarding how rockets with chemical warheads 
would be affected by open-pit demolition. It became 
clear by October that, without testing the demolition 
in the open, these uncertainties would remain. 

We informed the PAC in November of last year and 
March of this year, that the proximity of US troops 
and the prevailing winds at the time of the event iden- 
tified the associated chemical warfare agent release as 
a priority for further study. However, we also noted 
that we had significant uncertainties in attempting to 
characterize the event: 

• Very limited and often contradictory information 
from two soldiers. 

• Questions on the date(s) of demolition. 

• Uncertainties on the number of rockets, agent purity, 
and amount of agent aerosolized. 

• Uncertainty on agent reaction in an open-pit demoli- 
tion. 

• Limited weather data. 

• No single model that runs weather and chemical 
warfare agent data simultaneously. 

These, uncertainties required a more intense study to 
determine the potential hazard area. DoD and CIA 
undertook an extensive effort to characterize as 




Figure 3 

Predemolition Photo of Pit Area Near Khamisiyah 
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indicated that in the first stack he set as many as four 
charges on each rocket — two on both the warhead and 
booster. That would have required more charges than 
were available. Because different soldiers used differ- 
ent methods on different stacks, we must assess that 
the placement of charges varied by stack. 

IDA Panel Provided Meteorological Expertise 
The uncertainties mentioned earlier brought modeling 
efforts to a halt. Former Deputy Secretary of Defense 
John White and former Director of Central Intelli- 
gence John Deutch asked the Institute for Defense 
Analysis to host a panel of expens to review the previ- 
ous modeling attempts at the pit and to make recom- 
mendations for proceeding. The IDA panel consisted 
mostly of meteorological expens. Their expenise 
served as the basis for important recommendations 
regarding the meteorological aspects of modeling the 
pit release. 



Refining the Modeling Input Parameters 

Number of Rockets in Pit Exceed Iraqi 
Declarations 

Although the Iraqis declared to UNSCOM in May 
1996 that 1,100 rockets were in the pit. we assess that 
the number was somewhat higher. The Iraqis indicated 
that 1,100 of the 2,160 rockets declared to have been 
at Khamisiyah were moved from Bunker 73 to the pit. 
Recent Iraqi press reports suggest that the pit con- 
tained roughly one-half of the 2.160 rockets moved to 
Khamisiyah (or about 1 ,080 rockets). However, based 
on the size of the crates, the varying heights of the 
stacks, and soldier testimonies, our best estimate of 
the number of rockets in the pit is 1.250. We derived 
an upper bound of 1,400 rockets by including uncer- 
tainty in stack width, using tight edge-to-edge pack- 
ing, and assuming all stacks were the same height as 
the tallest of the 13. 









accurately as possible the demolition activities at the 
pit as well as the subsequent dispersion of the agent. 
This involved the aggressive analysis of any thread of 
information related to the noted uncertainties, as well 
as the formation and coordination of a technical work- 
ing group consisting of modelers from the participat- 
ing agencies in order to identify the extent of the 
release. 



Reducing General Uncertainties 

Interviews With Veterans Invaluable 
Working with DoD's Investigation Analysis Division, 
we have been able to locate and jointly interview five 
soldiers involved in or claiming to have been involved 
in the pit demolition — three more than in October of 
last year. We believe this constitutes at least half of 
those involved at the time. The participants provided 
key information addressing our uncertainties, includ- 
ing the numbers of events, munitions, and charges, as 
well as the placement of the charges. This information 
was critical to our Dugway tests and to the completion 
of a meaningful model. 

Eliminating Uncertainty Surrounding the Date 

The soldiers indicated that the pit demolition occurred 
on 10 March 1991, coincident with the documented 
demolition of about 60 bunkers and 40 warehouse 
buildings nearby. A 10 March demolition is also sup- 
ported by the fact that some of the soldiers involved in 
the demolition left for Saudi Arabia on 10 March, as 
documented by military records. According to four of 
the five soldiers, the event started at 4: 15 p.m. local 
time (1315Z); one soldier remembers the pit demoli- 
tion starting a few minutes after the bunker demoli- 
tion. On the basis of these interviews, we assess that 
1 3 stacks were detonated simultaneously in two 
groups of stacks fuzed separately. (See figure 3 for the 
layout of the stacks.) 

Troops Working With Limited Amount of 
Explosives 

On the basis of these interviews, we assess the sol- 
diers used about four boxes of US C-4 explosives, 
which would have provided 120 charges. All soldiers 
indicated that there were insufficient numbers of 



Why the Limited Explosives Resources? 

The operational planning for the demolition of the 
main part of the Khamisiyah depot — 60 bunkers and 
40 warehouses — was done in accordance with stan- 
dard explosive ordinance disposal (EOD) practices 
for the magnitude ofihe demolition. However, the 
rockets in the pit were discovered after most of the 
explosives had been allocated for that main demoli- 
tion. Hence , the Army personnel had to collect ad hoc 
resources to conduct the pit demolition. Also, given 
the deadlines for departure, the pit demolition could 
not be delayed to allow additional explosives to be 
delivered. In addition, many EOD personnel were 
scheduled to be reassigned to other important facili- 
ties. At the time , the military personnel at Khamisiyah 
had not received warnings about chemical weapons 
there, and thought they were destroying high-explo- 
sive rockets. Such a demolition would not have been 
as high a priority as the much larger amount of weap- 
ons in the main part of the facility. 



charges to completely destroy the rockets, even with 
the anticipated sympathetic detonation of what they 
thought were high-explosive warheads. They had to 
use Czech detonation cord to complete the demolition. 

The interviews indicate that the thoroughness of the 
demolition varied by stack. All the soldiers indicated 
that the ends of crates were broken out and the charges 
were placed inside (although it is possible that some 
charges were simply affixed to the crate exterior for 
the sake of expediency). They also indicated that the 
orientation of the rockets varied — some pointing 
toward the embankment, some away. The soldiers' 
recollections from this point vary, however. One 
stated that charges were placed on the side opposite 
the embankment and only on warheads. Another con- 
tradicted that assertion, indicating that the charges 
were placed at both ends of the crate with some on 
warheads and some on rocket sections. A third soldier 





Figure 5 

Degradation of Combined G- Agent 




Unclassified 



are similar, we assess that the ratio when the muni- 
tions were blown up in March 1991 was the same as 
that sampled in October 1 99 1 — 3: 1 . Assuming a con- 
servative, exponential degradation of the sarin/cyclo- 
sarin, the purity on the date of demolition two months 
after production can be calculated to be about 50 per- 
cent. 

Establishing Initial Wind Direction 

The Khamisiyah plume analysis is a retrospective 
analysis; hence; the opportunity for direct comparison 



with weather observations is limited. Several sources . 
of imagery data, however, are available for the period 
10-11 March 1991 which may .provide qualitative 
comparison. During the May 1996 inspection of 
Khamisiyah, UNSCOM took GPS coordinates in the 
pit and recorded the location as 30° 44’ 32” N 46° 25’ 
52”E. An intense effort to find weather data for the 
area has netted good information on wind direction at 
the time of the explosion in March 1991 . These 
include photography of the soot patterns created by 
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Demolition Affected Less Than 40 Percent of the 
Rockets 

Sometime during the year following the demolition, 
the Iraqis bulldozed and handcarried the remnants of 
the 13 stacks into seven piles. In the process, they 
likely damaged more of the rockets and buried others. 
UNSCOM inspectors recovered a total of 782 undam- 
aged rockets: 463 taken from the surface, including 
389 that were filled, 36 that were partially filled (we 
attibuted this partial leakage to the Iraqis in our mod- 
eling), and 38 that were unfilled; and 319 unearthed 
from the pit, all of which were filled. UNSCOM 
ensured that all were subsequently destroyed, either in 
place at Khamisiyah or at A1 Muthanna where they 
were later moved. 

Accordingly, our best estimate of the number of rock- 
ets damaged during the demolition is 500. This was 
derived by subtracting from 1,250 a total of 744 (782 
found undamaged minus 38 of which were unfilled, 
conservatively assuming they released agent during 
the demolition). The result, 506, was rounded to 500. 
This estimate is primarily intended for illustrative pur- 
poses; the modeling effort used percentages and 
amounts of total agent in the pit — 7,875 kg or 1,882 
gallons. This means that 744 rockets' worth of 
agent — 60 percent or 1,129 gallons — did not disperse 
during the demolition in March 1991 and was subse- 
quently destroyed by UNSCOM. 

Amount of Agent per Rocket 

Previous modeling efforts — completed for Bunker 73 
and halted for the pit — estimated that each rocket con- 
tained 8 kg of chemical warfare agent. This was a con- 
servative estimate based on subtracting the mass of an 
empty warhead from that of a full one (19 kg minus 
1 1 kg). However, in preparation for ground demolition 
testing in May 1997. we analyzed Iraqi plastic inserts 
(figure 4) and found that they contained only 6.3 kg of 
agent. Our earlier estimate had included the mass of 
the 1 .7-kg inserts. 

Agent Purity 

Our best estimate of the agent purity at the time of 
demolition is slightly less than 50 percent (see figure 
5). Iraqi production records obtained by UNSCOM 
indicated that the sarin/cyclosarin (GB/GF) nerve 
agent produced and transported to Khamisiyah in 



Figure 4 

SAKR-18 Inserts Obtained 
by UNSCOM 




early January 1991 was about 55 percent pure. (The 
tests documented in the records showed purity levels 
ranging from 45 to 70 percent, with 55 percent being 
the average from 1990 test dates.) The agent 
subsequently degraded to 10-percent purity by the 
time laboratory analysis had been completed on sam- 
ples taken by UNSCOM from one of the rockets in 
October. On the basis of the sample purity and indica- 
tions that the degradation rate for sarin and cyclosarin 







Figure 7 

Helicopter Photo of Bunker 16 — September 1992 




i -•«■ 
Unclassified 



the 10 March bunker explosions at Khamisiyah and 
regional-scale imagery of the Kuwaiti oilfield fire 
plumes. 

Using SPOT photography of 27 April 1991 (figure 6), 
analysts derived wind direction from distinct trails of 
windblown soot and ejecta from individual bunkers 
and corroborated their findings using UNSCOM 
helicopter color photos from October 1991 and Sep- 
tember 1992 (figure 7). Using these sources, we have 
determined that the wind direction was 335° (from the 
north-northwest), thus initially blowing any chemical 
agent released from the pit to the south-southeast. The 
consistency of the azimuths within the 3.4-km spread 
of the bunker area destroyed allows us to reasonably 
translate the wind direction information to the pit area 



approximately 2 km from the bunkers. This wind 
direction is further corroborated by statements from 
one of the soldiers involved in the pit demolition, indi- 
cating that he was in a vehicle that drove through the 
smoke cloud in an area south to south-southeast of the 
pit. He reported no ill effects from the smoke. 

In addition to the soot pattern photography, we used 
regional-scale imagery' of the Kuwaiti oilfield fire 
plumes for the days immediately following the deto- 
nation to assist in corroborating modeled wind direc- 
tion. These also provided an integrated measure of 
•meteorological quantities such as low-level wind 
direction, low-level wind speed, vertical wind shear, 
and thermodynamic stability. 
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Figure 6 

Khamisiyah Bunker Soot Patterns — 10 March 1991 







Figure 9 

Placement of C-4 Charge 
on Warhead, Dugway 




Grounds, which gave us a much better understanding 
of the events at Khamisiyah. DoD provided complete 
logistic and administrative support tor the tests. 

The testing involved a series of detonations of individ- 
ual rockets and some in stacks, with high-explosive 
charges placed the way soldiers say they placed them 
in March 1991. This was done to resolve questions, 
like: how did the rockets break? what happened to the 
agent? were there sympathetic detonations? how 
much agent might have been released? We could not 
replicate the entire demolition of hundreds of rockets, 
but we did gain information critical to our modeling 
efforts. 



First, we took special care in replicating the rockets in 

the pit, including: 

• Using 32 rocket motors identical to those detonated 
in the pit. 

• Manufacturing warheads based on detailed design 
parameters provided by UNSCOM, including pre- 
cise wall thicknesses, materials, and type of burster 
tube explosive. 

• Building crates based on precise measurements and 
UNSCOM photographs. 
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Figure 8 

Khamisivah Bunker Soot Azimuths 




Dugway and Edgewood Testing 

Ground Testing Essential 

During last year’s modeling efforts, we noted that 
without ground testing we could not estimate with any 
degree of certainty the amount of agent released at . 
Khamisiyah or the rate of release. In the 1 970s, the US 
conducted additional testing on US chemical rockets 
to characterize the impact of terrorist actions. Unfortu- 
nately, the US tests did not measure the amount of air- 
borne agent downwind and did not help quantify 



probable release parameters. Thus modelers of the pit 
demolition were unable to assess whether the agent 
would be released nearly instantaneously or over a 
period of days. The later scenario obviously was more 
dependent on weather conditions. 

To resolve these uncertainties, CIA and DoD agreed in 
April 1997 on the need to perform ground testing 
before a meaningful computer simulation could be 
completed. We cooperated to design and implement a 
series of tests in May 1997 at the Dugway Proving 
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Flyouts 

Several soldiers reported seeing up to a dozen rockets 
flying from the pit area during the demolition . We 
believe the number of flyouts was low because most of 
the charges were placed on the warhead area of the 
rocket ; which would not have ignited the motor. 
Charges placed on the motor end probably would 
have caused most of the rockets to fly into the embank- 
ment. Those rockets that did fly out of the pit area 
generally would not have the proper stability \ opti- 
mum launch angle , or even the normal thrust in some 
cases to go any appreciable distance. 

We modeled several rocket flyout possibilities. 
Although the maximum range of the rocket is 18 km, 
we don't believe any flew that far. Pictures after the 
demolition show most of the rockets have a band or 
clamp on the tail stabilizing fins — rockets launched 
without fin deployment probably would fly only 2 to 4 
km. With the fins deployed, the rockets could reach 
5 to 15 km. 

The plume from the amount of agent released from the 
rocket flyouts should have been small. A drop test at 
Dugway Proving Grounds showed that the rocket 
would bury itself about 30 feet below ground level 
without spilling any agent. We believe that the longer 
range flyouts would have buried themselves also. If 
one of the rockets did spill the agent , the general pop- 
ulation limit would be perhaps 50 m wide and extend 
downwind about I km. We have not shown any flyouts 
in our plumes because: 

• US testt on 155-mm rockets showed that most fly- 
outs went only 200 meters and that the maximum 
range was 2 km — within our estimated plumes. 

• We do not believe any actually burst. 

• We would not be able to determine where they actu- 
ally impacted. 



of a model to determine the effect of various place- 
ments of charges and. orientations of rockets: 

• Charges were placed on the ends of rockets opposite 
the embankment. (As cited in interviews with US 
soldiers.) 

• Charges broke adjacent warheads but not warheads 
at the other end. (Dugway field testing) 

• Evaporation in accordance with Dugway laboratory 
testing of a 3: 1 mixture of sarin/cyclosarin agent at a 
temperature of 14 degrees C. 

• Number of rocket flyouts is low (fewer than 12) 
with probability of leakage from the rockets mini- 
mal. (Soldier interviews and Dugway testing.) 

We feel confident that the model paradigm is consis- 
tent with UNSCOM information, soldier photos, and 
conservative assumptions. For example, the propor- 
tion of rockets whose agent was not affected during 
our ground testing (56 percent) closely matched the 
708 filled rockets UNSCOM found after the demoli- 
tion (56 percent). Also, examination of the three 
known postdemolition pit photos of the rockets show 
very little damage with only 4 out of 36 rockets (11 
percent) showing obvious damage (figures 12 and 13). 

Evaporation Testing Recognized as Critical 

The large percentage of agent leaking into the soil and 
wood increased the importance of additional work 
conducted at Dugway and Edgewood laboratories. 

The tests were initially planned at Dugway and Edge- 
wood to be performed on soil but, on the basis of the 
Dugway ground testing results, were expanded to 
include wood. These tests began by spilling the sarin 
and cyclosarin mixture onto wood and soil, respec- 
tively, and then measuring the rate at which the agent 
evaporated. The tests also were designed to closely 
replicate conditions in the pit, including: 

• Sarin and cyclosarin — not simulants — were used in 
a 3:1 ratio. 



12 




Figure 10 

Representation of Charges 



Courtesy of NSWC 
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♦ Choosing a chemical agent simulant, triethyl phos- 
phate. that closely simulates the volatility of cvc lex 
sarin and is often used as a simulant for sarin: ; . 

• Stacking the rockets as described by soldiers 
involved in the pit demolition. 

We performed six tests at Dugway using the 32 avail- 
able rockets. We began with four tests on single rock- 
ets in preparation for tests involving nine and- 1.9 
rockets. We included a few dummy warheads to 
increase the size of the stacks. Finally, one of the 
unbroken rockets from the multiple tests was dropped 
from an aircraft to simulate a flyout. 

Flyouts 

The results were very revealing. The only warheads 
that burst and aerosolized agent were those that had 
charges placed just beyond the nose of the warhead. 
Only the warheads immediately adjacent to the 
charges leaked agent. Even the rocket dropped to 



simulate a flyout did not disperse any simulant; it bur- 
ied itself over 30 feet below the surface. The pie chart 
in' figure 1 1 shows the distribution of agent from these 
tests among aerosolized vapor and droplets, spill into 
soil and wood, burning, and unaffected. Only about 32 
percent of the agent was released, mostly leaking into 
the soil and wood. A total of 18 percent became part 
of the plume — two percent through aerosol ization and 
16 percent through evaporation (5.75 percent from 
soil and 10.4 percent from wood). 

The Dugway testing provided a physical basis for esti- 
mating the effect of a charge on the surrounding rock- 
ets. We used pressure sensors to refine our gas 
dynamics models to approximate the threshold forces 
required to break a warhead. Gas dynamics modeling 
of the detonations and resultant pressure waves further 
bolstered our confidence that the results ot the Dug- 
way testing were realistic. This allowed development 
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Figure 12 

Postdemolition Photo of 
Stack 9 in Pit at Khamisiyah 
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various models. To address these uncertainties, the 
DoD/CIA modeling team used a variety of models in 
several different combinations as recommended by 
the Institute for Defense Analysis review panel. 

The models chosen are highly versatile advanced 
atmospheric and transport and diffusion modeling sys- 
tems. Because all models have relative strengths and 
weaknesses, we used multiple models to reconstruct 
the event. This strategy also helped identify any . 
model-induced (as opposed to data-induced) uncer- 
tainties. Figure 15 depicts the interrelationship of the 
models in this effort. 



Meteorological Reconstruction 
Determining accurate regional-scale meteorological 
fields for several days is crucial for modeling the 
transport of nerve agent in the atmosphere. Because a 
comprehensive set of local and regional observed 
weather conditions was not available, the IDA panel 
recommended using several different wind field mod- 
eling techniques to assess the sensitivity and robust- 
ness of dispersion results. Accordingly, the DoD/CIA 
team attempted to reconstruct the weather conditions 
on 10 to 13 March 1991 to the highest fidelity 
possible. This reconstruction consisted of regional 
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Figure 11 

Agent Disposition in Gallons 




• Soil, including some from Iraq, which was 
assessed to be similar to pit sand, was obtained for 
the tests. We tested pine, a common wood used for 
122-mm rocket boxes. 

• Tests simulated the wind speeds most likely present 
during the pit demolitions. Different temperature 
ranges were used to cover the range of daytime and 
nighttime temperatures in the pit. 

The plot in figure 14 presents the results of the Dug- 
way laboratory tests, which provided the more conser- 
vative results of the two laboratories. Of particular 
interest, most of the chemical warfare agent evapo- 
rated during the first 10 hours. Thereafter, with a sig- 
nificantly decreased surface area from spillage, the 



release was slow, and significant portions of the agent 
stayed in the soil and wood. In addition, tests of the 
soil at Edgewood indicated that about one-eighth of 
the agent degraded in the soil in the first 21 hours. 

Using an “Ensemble” of Models 

While multiple efforts already discussed significantly 
reduced uncertainties in the input parameters for mod- 
eling the chemical warfare agent release, uncertain- 
ties in the results of long-range transport and diffusion 
also arose because of the relatively limited meteoro- 
logical data in the region, the complexity of the mod- 
eled phenomena, and limitations and differences in the 
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predict the wind speeds and directions at any point 
in the region. (Local effects include such influences 
as moisture variations due to marshes, local terrain, 
and the Persian Gulf sea breeze.) All models used 
by the DoD/CIA team include planetary boundary 
layer dynamics because they dominate the transport 
and diffusion of the agent cloud. 

Several variations using the meteorological models 
were conducted to investigate the relative contribu- 
tions of observational data and global-scale predic- 
tions to the dispersion of the agent from the pit. For 
example, NRL performed multiple variations of the 
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meteorology with the NOGAPS/COAMPS pairing. 
These included a “baseline” run, where the NOGAPS 
global input to CO AMPS was held constant; “data 
denial” runs, where meteorological observation data 
were ignored; and a “random perturbation” run, where 
generated local “observations” were randomly 
changed to represent observational error. In order to 
examine other model-induced effects, both OMEGA 
and MM5 were initialized with different global-scale 
drivers; OMEGA driven by GDAS (in addition to 
NOGAPS) and MM5 driven by GDAS and ECMWF. 
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Figure 13 

Debris From 9-Rocket Demolition at Dugway 
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(mesoscale) weather model predictions with data 
•assimilation of all available observations, including 
those from global-scale (synoptic) sources. The mete- 
orological reconstruction drew upon the following: 

• Operational global observational data (although rel- 
atively sparse in the Persian Gulf region) available 
durinc March 1991. 
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♦ Archived global forecast fields generated by GDAS 
during March 1991 using operational data, or global 
reanalysis with a current model (NOGAPS) assimi- 
lating operational data mentioned in the first two 
bullets. These analyses combined observational data 
with results of global forecast models at six-hour 
intervals to predict wind fields at local and regional 
levels. 



• Additional observational data from the Persian Gulf • Local and regional predictions, using three indepen- 
region not operationally available in March 1991. dent models: COAMPS, OMEGA, and MM5. These 

These data include delayed Saudi surface and rawin- models use large-scale observations and calculations 

sonde (formerly known as radiosonde) data, declas- -from the global GDAS and NOGAPS models to ini- 
si fied surface data collected by USAF and Special' tialize and set boundary conditions. Using these ini- 
Forces in the Khamisivah region, declassified Navy tial constraints and local effects, these models 
Ship Data, and satellite data. 





Model Selection 



We chose these models on the basis of several criteria . 
First, the level of fidelity had to be adequate to resolve 
important features of the event. For example , the 
transport and diffusion models had to be able to 
accept updates from weather models at intervals on 
the order of every hour. Also, operational regional 
weather models must handle planetary boundary 
layer transport and resolve the effects with sufficient 
fidelity to meet the requirements for the Khamisiyah 
event. Secondly, the models must have been subjected 
to various stages of validation against known analytic 
solutions, well-studied idealized atmospheric flows, 
and observational data. Where appropriate, nonlinear 
simulations from the models should have been com- 
pared with results from other models accepted in the 
meteorological community. Thirdly, the transport and 
diffusion models must have demonstrated previous 
application to chemical warfare agent dispersion 
problems and include a satisfactory agent database. 
Finally, the models must be off-the-shelf configured to 
respond to the rapid timetable and data needs 
imposed by the humanitarian urgency of this project. 

Establishing linkages between weather and transport 
models is critical and was emphasized by the IDA 
panel. Attempts by CIA s contractor, SAIC, in 1996 to 
model the pit used the analytical linkage between the 
OMEGA weather model and the VLSTRACK trans- 
port and diffusion model to drive the NUSSE4 trans- 
port and diffusion model. NUSSE4 had an established 



Modeling the Transport and Diffusion of Chemical 
Warfare Agent 

All transport and diffusion models used in this effort 
(SCIPUFF, VLSTRACK, and NUSSE4) characterized 
the detonation using 13 stacks distributed over a 300- 
meter-long line. For modeling purposes, the masses 
associated with each stack were considered to be 
spaced at even intervals. The initial release height was 
assessed to have been about one meter, or about half- 
way up the stacks. The release from all stacks was 
judged to have occurred simultaneously. Each of the 
1 3 stack locations resulted in an initial 6-kg vapor puff 



but unique ability to handle multiple agents, which 
was the case with the Khamisiyah rockets. Efforts to 
expand the analysis of the pit in 1997 focused on 
enhancing other linkages. The Defense Special Weap- 
ons Agency (DSWA) linked the OMEGA and 
COAMPS mesoscale models and SCIPUFF — a DSWA 
transport and diffusion model. SCIPUFF has been 
demonstrated and validated in a test series at the 
White Sands Missile Range. The Naval Research Lab- 
oratory (NRL) teamed with the Naval Surface Weap- 
ons Center (NSWC) to link the CO AM PS model with 
the VLSTRACK dispersion model, which is widely 
used in the Navy and elsewhere in the military for 
tactical analyses and can accommodate varying mete- 
orology. VLSTRACK was validated against sets of 
field trial data from at least 60 reports on chemical 
and biological agent and simulation releases. 

Recently it has also been the subject of an independent 
review by the National Oceanographic and Atmo- 
spheric Agency (NOAA). 

In response to the IDA Panel's suggestion that an 
established non-DoD local and regional weather 
model be included in the effort to provide comparative 
results, NRL was also able to secure 48 hours of 
meteorological reconstruction generated by the MM 5 
model from the National Center for Atmospheric 
Research (NCAR). 



and an initial 6-kg liquid droplet mass. The liquid 
droplets had a mean size of 550 microns. The models 
(SCIPUFF, VLSTRACK, NUSSE4) then followed the 
agent cloud according to their respective algorithms. 

The relative droplet mass is small— about 19 gal- 
lons — a nd the liquid droplets that comprise about half 
the initial chemical warfare agent cloud settle to the 
ground quickly. Once the liquid droplets reach the 
ground they, spread, and the surface area from which 
the agent can evaporate increases. The subsequent 





Figure 15 

Multiple Mathematical Models/Modelers Used in Various Combinations 
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Validation of Predicted Meteorological Results 
Against Observations 

The low-level wind directions generated by the multi- 
ple meteorological variations were compared to the 
soot vectors described earlier. The predictions from 
the models were generally consistent for a majority of 
variations. 

Smoke dispersion from the Kuwati oilfield fires also 
was used to test the consistency of the meteorological 
variations with observed data. Figure 16 shows satel- 
lite imagery of these smoke plume trajectories over 
the Persian Gulf region on 1 1 March 1991. The heat 
from the fires caused the smoke to rise rapidly and to 
be transported in the planetary boundary layer as well 



.as the troposphere. Because the smoke absorbed heat 
from the sun as well; only an indirect comparison 
could be made with the model predictions, which do 
not include this effect. Most of the resulting smoke 
trajectories capture the general characteristics of the 
oilfield fires. 

On the basis of the results of the comparison to soot 
patterns and the oilfield fires, the NOGAPS/ 

CO AMPS, GD AS/OMEGA, and GDAS/MM5 link- 
ages were chosen as the baseline simulations for the 
dispersion calculations. These simulations gave the 
most realistic predictions, given their consistency with 
observed weather conditions. 
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release of agent, which comprised the bulk of the 
agent released into the atmosphere at Khamisiyah, 
included the evaporation from the liquid contamina- 
tion as well as the persistent (over several days) evap- 
oration from the absorbed liquid pools and saturated 
wood at the stack locations. Evaporation from wood 
and soil has been incorporated into each of the models 
to reflect the evaporation curves from the Dugway/ 
Edgewood test results. The specific results from the 
Dugway evaporation tests (rather than the Edgewood 
results) have been used in order to err on the side of 
conservativism. 

In addition, the diminution of the ground-level vapor 
agent concentration as it is transported downstream is 
entirely due to assessed changes in regional meteoro- 
logical conditions, basically shifting winds and turbu- 
lent mixing. Depletion mechanisms such as agent 
degradation (for which modelers could not agree on a 
rate), photolysis, and vapor deposition were not used. 
The combined effect of these phenomena would be to 
diminish and limit the extent of the plume especially 
in the case of long-range transport, perhaps by as 
much as 40 percent. In addition, scattered rain show- 
ers in the area on 1 1 March, which could have caused 
additional hydrolysis, were not incorporated into our 
modeling effort because we could not be confident of 
their location. This more conservative approach is 
warranted, given that the primary value of the model- 
ing effort was to provide medical and epidemiological 
researchers with this important tool. 

Estimate of the Plume: A Composite of Multiple 
Models 

Uncertainties in the plume’s trajectory are heavily 
dependent on the amount of meteorological data avail- 
able. In addition, performing similar trajectory analy- 
ses with different dispersion models could lead to 
different conclusions. Therefore, the DoD/CIA mod- 
eling group chose to present a composite or union of 
five different meteorological/dispersion simulations — 
representing the outermost perimeter of all models 
overlayed — in order to define the extent of the plume. 
These five simulations, all of which use the baseline 
meteorological fields, are: 

• NOGAPS/COAMPS/SCIPUFF. 



• GDAS/OMEGA/SCIPUFF. 

• GDAS/MM5/SCIPUFF. 

• NOGAPS/COAMPS/VLSTRACK. 

• GD AS/OMEG A/NUSS E4 . 

Turbulence-induced uncertainty is inherent in an 
atmospheric modeling effort. It particularly affects the 
predicted dosage levels. Models generally account for 
this by predicting that there is a 50-percent probability 
that a specific dosage level will fall within a given 
contour. In our effort, we modified the models to 
broaden the contours so that they predict that there is a 
99-percent probability that a specific dosage will fall 
within a given contour, further increasing our confi- 
dence in the outcome. 



The Plume and Potential Troop Exposure 

Dosages, Concentrations, and Limits 
We decided to depict two levels of potential exposure 
in our modeling (note: a dosage is the amount or con- 
centration of the agent to which a person at that loca- 
tion is exposed over a specific period of time): 

• First noticeable effects. This is the dosage that 
would be expected to cause watery eyes, runny nose, 
tightness of chest, muscle twitching, sweating, and 
headache. Increasingly higher dosages would pro- 
duce vision impairment, imcapacitation, and death. 

• General population limit. The dosage below which 
the general population, including children and older 
people, could be expected to remain 72 hours with 
no effects. (See figure 17 on toxicity.) 

To understand the magnitude difference between the 
levels, note that the general population limit dosage 
(.01296 milligram-minute per cubic meter) is one- 
eightieth of the dosage expected to produce noticeable 
effects (1 mg-min/m 3 ). But the area between these lev- 
els, which we will call the area of low-level 
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Figure 16 

Meteorological Satellite Image of Kuwaiti Ojl Fire Plumes, 11 March 1991 
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XVIII Airborne Corps, it is not complete for the VII 
Corps. The S3-G3 conference for VII Corps is sched- 
uled for September. The analysis that follows uses bat- 
talion-level data for the VII Corps; with more refined 
data the numbers are likely to be slightly lower. 

The Plume Over Four Days 

A closer look at the area with figure 19 shows the area 
of first noticeable effects on the first day (from 4:15 
p.m. on 10 March 1991 to 3:00 a.m. on 11 March). 
This area is well within DoD’s 50-km first-effects area 
from last year’s survey effort. 

The next map (figure 20) shows a closer view of the 
first-effects portion of the plume, which is about 20 



km long and five km wide. No military units were 
located~under the first-effects portion of the plume, 
which is consistent with the lack of reported effects 
and with DoD’s survey results, which had over 99 per- 
cent of the respondents showing no signs of physical 
effects that could be correlated with exposure to sarin. 
The troops that performed the demolition had evacu- 
ated the area. As stated earlier, we know that one sol- 
dier involved in the demolition drove briefly through 
the smoke from the explosion. He had no ill health 
effects. 

The small; •1.5-km-long peanut shape near the pit rep- 
resents the area where DoD believes chemical alarms 
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Figure 17 
Sarin Toxicity 



milligrams-cninutei 




Lethal Dose Incapacitation First Noticeable General 

Dose Effects Population Limit 

Current medical evidence indicates that in Term health problems arc unlikely. Vic Department of Defense 
and the Department of Veterans Affairs arc committed to siaininv a better nrulerslti ruling of the potential 
health effects of brief, in h level ner.’C apem exposures, and rhey have funded several placets to learn more 
about them. 
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exposure for this report, is the area for which medical 
research is needed. The exposure at Khamisiyah was 
relatively brief, measured in hours, not weeks, as 
would be the case with low-level occupational expo- 
sures. The coordinated efforts of VA, DoD, and HHS 
are ensuring research into better understanding this 
exposure issue. 

Last Year’s 50 Kilometers and 20,000 Troops 
Last October, when it became clear that meaningful 
modeling of a potential release from the pit had come 
to a halt, DoD used the first noticeable effects limit to 
define a circle around Khamisiyah. On the basis of 
available literature and discussions with experts, DoD 
determined that one would have expected to see 
noticeable effects within 25 km of the demolition. 
Given the uncertainties at the time, DoD doubled that, 
and it was assessed that roughly 20,000 troops were 
within the 50-km circle so defined. DoD used this 



assessment as a basis for mailing almost 20,000 sur- 
veys in an attempt to get additional information from 
the people that had been near Khamisiyah at the time 
•of the demolition. DoD received 7,400 responses to 
the surveys, with over 99 percent showing no physical 
effects that could be correlated with exposure to the 
chemical warfare agent sarin. 

Figure 18 depicts the Kuwaiti Theater of Operations 
with last year’s 50-km circle around Khamisiyah and 
DoD’s current understanding of military unit loca- 
tions. Each dot represents where company-size units 
were located based on DoD’s S3-G3 conferences. 
These conferences helped develop much better fidelity 
on the locations of troops, allowing DoD to move 
from battalion-level accounting to company-level 
accounting. While that has been completed for all of 
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Figure 23 depicts the low-level exposure area, extend- 
ing to the general population limit, for the first day. 
The wind has driven the chemical cloud south-south- 
west, extending almost 300 km and into Saudi Arabia. 
This potentially exposed almost 19,000 troops to low 
levels of chemical warfare agent. Remember that this 
plume is the composite of five models; the plumes 
from each individual model predicted smaller expo- 
sure areas. We used the composite approach to 
increase our confidence that the resulting plume . 
would be our best estimate of the potential area cov- 
ered, taking into account individual model biases. 
This approach was critical for notifications and for 
future epidemiological studies. However, we do not 
expect that everyone under the composite plume was 
exposed. 



The map for the second day (figure 24) shows the 
effects of significant wind changes, thickening the 
plume and shifting it toward the west. This is the day 
of the highest potential low-level exposure, possibly 
affecting 79,000 troops, including some at King 
Khalid Military City. The initial cloud continued to 
move downrange, and the constant evaporation of 
agent from the sand and wood continued to refresh the 
plume, sending new tendrils from the pit. 

By the third day (figure 25), the agent in the atmo- 
sphere in the south had dispersed to levels below the 
general population limit. Evaporation continued to 
feed the plume, which, because of additional wind 
changes, was moving several directions, predomi- 
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and six km deep. This is the result of a smaller area 
being generated by the evaporation of agent from the 
soil and wood. This evaporation is a critical compo- 
nent of the plume; making up almost 90 percent of the 
plume. We would' riot'have expected the-evaporation 
from the tfobd Withcnitf the Bugway testing. We had 
thought thfer^ ; WodlS Be*an "instantaneous release into 
the^aftnosphere^ eVaporationTrom the soil, 
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wood' and su bsequent evaporation: would be'a very 
“import^ : " : ' . *' 

By tfife third day, as the next map (figure 22) shows, 
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would be counted on multiple days. The total, elimi- 
nating double-counting, is nearly 99,000. 

Next Steps 

Epidemiological Work 

The plume developed by our modeling efforts consti- 
tutes our best estimate of the potential exposure and 
will become a critical input for continued medical and 
epidemiological research. The concentrations and dos- 
ages people were potentially exposed to are essential 
to some of that work. The maps in this paper reflect 
only two levels of dosage and were developed using 
one location for a unit each day, even though we know 
they were moving. For the detailed epidemiological 



work ahead, each plume’s dosage contours will be 
provided, and DoD will develop profiles for individual 
units that show their exposure over time — both with 
the concentration they had at any point in time and 
with the cumulative dosage. That will become a part 
of the ongoing medical research program. The number 
of troops who have been exposed to very low levels 
remain a concern, both immediately and in the long 
run. We need to understand, through our epidemiolog- 
ical and medical work, the effects of low-level chemi- 
cal exposure for our veterans now and for the future. 
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Figure 21 




nantly up the Euphrates valley. Up to 3,300 troops 
were exposed on this day. 

The map for the fourth day (figure 26) shows a small 
plume from evaporation moving to the northeast, 
potentially exposing two battalions of troops there, 
about 1,600. After that, any additional evaporation did 
not exceed the general population limit. 

The table reflects the daily totals. As already indi- 
cated, no units appear to have been exposed to dos- # 
ages causing first noticeable effects. Moreover, the 
daily numbers for low-level exposure do not sum to 
the total exposed population, because some troops 



US Forces Potentially Number of troops by day 

Exposed to Nerve Agent 



Date 


Day 


First 

Noticeable 

Effects 


Low Level ■ 


March 10 


1 


0 


18.814 


March 11 


2 


0 


79,058 


March 12 


3 


0 


3,287 


March 13 


4 


0 


1,638 



* Because people are counted on multiple days, the numbers do not 
sum to the total exposed population of 98,910. 
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Figure 23 




Continued Support to the Veterans 

.DoD has sent two different letters of notification. The 
first were to the 99,000 that were under the composite 
plume, indicating that we believe they may have been 
exposed to low levels of chemical warfare agent. Cur- 
rent medical assessments suggest that there are no 
long-term health consequences, but that if veterans 
have any concerns, they should contact DoD or VA. 
The second letter went to those who received one of 
the 20,000 surveys last year but were not under our 
modeled plume. That letter indicates that our best 
assessment suggests that they were not exposed. 



' As we have stated, if anyone who served in the Gulf 
has any concern about their health, whether they were 
at Khamisiyah or not, they should be examined at a 
DoD or VA facility. Hotline numbers are 1-800-796- 
9699 and 1-800-PGW-VETS, respectively. We will 
answer questions and ensure that the callers get the 
medical treatment they need and deserve. Those desir- 
ing to contact CIA for questions on modeling or other 
issues in which intelligence support could help, call 
the Agency’s Public Affairs number: 703-482-7754. 
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Persian Gulf War 
Illnesses Task Force 



Khamisiyah: A Historical Perspective 
on Related Intelligence 



Introductory Note 
From the Acting 
Director of Central 
Intelligence 



On February 27, in response to President Clinton’s tasking to his Advisory 
Committee (PAC) on Gulf War Veterans’ Illnesses, I appointed Robert Wal- 
pole to be my Special Assistant for this issue. I asked him to have a Persian 
Gulf War Illnesses Task Force running by 3 March. One of its first tasks 
was to determine what the Intelligence Community knew about the 
Khamisiyah storage facility, when we knew it, and what we did with that 
information. Former task forces had focused on identifying areas of poten- 
tial exposure to chemical agents and on assessing what had happened in 
March 1991 at Khamisiyah. 



This paper and the accompanying documents do not contradict previous 
intelligence warnings before Desert Shield/Desert Storm: that Iraq was 
likely to have chemical warfare (CW) munitions in the theater of operations 
and that Iraqi CW munitions might not be marked. It also does not change 
our judgment that Iraq did not use chemical weapons during Desert Storm. 



The paper does, however, illustrate that intelligence support associated with 
Operations Desert Shield and Desert Storm — particularly in the areas of 
information distribution and analysis — should have been better. Key issues 
include problems with multiple databases; limited sharing of “sensitive” but 
vital information; and incomplete searches of files while preparing lists of 
known or suspect CW facilities. This Task Force is preparing recommenda- 
tions to address these problems and will continue to assess how we can 
improve. We will move aggressively to implement those recommendations. 



Finally, I would like to thank the United Nations Special Commission for its 
part in this public release of information. I also want to reiterate my com- 
mitment to the men and women who served this country in the Persian Gulf. 
We owe them a full and accurate accounting of what happened. This paper 
is a part of that commitment. But this commitment also extends to enhanc- 
ing intelligence support to men and women who will serve in the future. 
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Khamisiyah: A Historical 
Perspective on Related 
Intelligence 



The US Intelligence Community (IC) 1 has assessed 
that Iraq did not use chemical weapons during the 
Gulf war. However, based on a comprehensive review 
of intelligence information and relevant information 
made available by the United Nations Special Com- 
mission (UNSCOM), we conclude that chemical war- 
fare (CW) agent was released as a result of US 
postwar demolition of rockets with chemical war- 
heads in a bunker (called Bunker 73 by Iraq) and a pit 
in an area known as Khamisiyah. 

Iraq’s Chemical Warfare Program 

Before the Persian Gulf war, the IC assessed that Iraq 
had a significant chemical weapons capability, includ- 
ing chemically armed Scuds. The IC also assessed that 
Iraq had used chemical weapons on numerous occa- 
sions against Iran and its own citizens. At the time of 
the US deployments to the Persian Gulf, the IC had 
reached consensus that Iraq had chemical weapons in 
its arsenal, had likely forward-deployed these weap- 
ons, and was prepared to use them against Coalition 
forces. 

When Desert Shield began, our concerns about the 
Iraqi use of weapons of mass destruction became the 
focus of our chemical weapons analytic and collection 
efforts. IC analysts sought to identify possible Iraqi 
CW facilities for targeting purposes. Sites throughout 
Iraq were identified, albeit on incomplete information. 

Several CIA chemical and biological warfare analysts 
maintained internal 24-hour coverage during the start 
of the air war and later through the ground campaign 
to provide support to senior CIA officials and key 

1 The Intelligence Community comprises the Central Intelligence 
Agency, Defense Intelligence Agency. Bureau of Intelligence and 
Research (State), National Security Agency, National Imagery and 
Mapping Agency, and several other organizations within the 
Departments of Defense. Treasury. Justice, and Energy. 




policymakers. Although there were many reports of 
chemical weapons use, analysis of all-source informa- 
tion indicated that these were false alarms and that 
chemical weapons were not used. CIA later published 
an assessment concluding that Iraq had never 
deployed chemical weapons to its frontline units, 
subsequently decided to move them out of the theater 
prior to war, and never used them against Coalition 
forces. 

In the months immediately following the Gulf war, 
the IC turned its assets to identifying and characteriz- 
ing Iraq’s surviving CW and other weapons-of- 
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mass-destruction capabilities. As the following intelli- 
gence chronology demonstrates, the IC did not focus 
on the possible release of chemical agent until after 
veterans' health concerns surfaced. 



Intelligence Chronology of the Khamisiyah Depot 

When viewed with the clarity of hindsight, the history 
of events at the Khamisiyah facility appears relatively 
simple. The following intelligence chronology, how- 
ever, underscores the complexity of the issue and the 
ambiguity intelligence analysts face in piecing 
together sometimes conflicting information. 

The IC has access to a large volume and multiple 
sources of information, but individual analysts rarely 
have access to all information on a given topic. Fur- 
thermore, not all information we receive is clear or 
correct. Analysts normally must son through large 
volumes of reporting, much of which is contradictory, 
inaccurate, incomplete, or ambiguous, to reach a sin- 
gle analytic judgment. Finally, resource constraints 
and conflicting priorities limit the number of intelli- 
gence issues that can be addressed in depth. - 

Intelligence on Khamisiyah was buried in a large vol- 
ume of reporting that needed to be sorted and ana- 
lyzed. Only after a massive interagency effort was this 
evidence identified, isolated, analyzed, and prepared 
for release. The sheer volume of reporting on Iraq 
greatly complicated our ability to single out this one 
facility— which was only a small part of the Iraqi 
CW effort — and properly exploit information once 
received. We will continue to search for relevant 
documents and to release useful information. 



The Intelligence Record: 1976-90 

Before its demolition by US forces in 1991, the 
Khamisiyah facility was a large ammunition storage 

: Although monitoring Iraq’s CW program in general remained a 
high priority, available collection and analytic resources were 
focused on key production-related facilities rather than storage 
sites. In addition. CW analysts were also responsible for monitor- 
ing critical developments in countries such as Libya. Iran, and 
Russia. 



depot in southeastern Iraq, approximately 100 kilome- 
ters (km) from the Kuwaiti border. The facility we 
now call Khamisiyah was first identified in intelli- 
gence information from September 1976. while it was 
under construction. The IC identified the facility as a 
conventional ammunition depot. In June 1977. it was 
assigned the name Tall al Lahm — after a nearby- 
town — in our imagery database. [7] This remained the 
most common name the United States used for the 
facility until mid- 1996, when the name used by the 
Iraqis — Khamisiyah — was adopted to avoid confu- 
sion. Information available to the IC identified the 
facility’s location as 304700N/0462615E. [7] 

The first known reference to the depot using the Iraqi 
name Khamisiyah occurred in intelligence reporting 
in April 1982, when the “Al Khamisiyah ammunition 
depot” was mentioned in connection with the transfer 
of munitions in support of Iraqi military operations 
during the Iran-Iraq war. [ 2 ] This report did not spec- 
ify the facility’s location, but subsequent reporting 
associated it with the geographic coordinates of the 
nearby town of Khamisiyah (3046N/04629E). [3] 
Neither this reporting nor the intelligence from 1976 
hinted at any connection with chemical weapons. This 
facility was maintained in a National Security Agency 
database as Khamisiyah, and in the imagery database 
as Tall al Lahm. No apparent effort at the time was 
made to reconcile the facility names. 

While not discovered until 20 March 1997, intelli- 
gence acquired in July 1984 currently provides the 
earliest potential indication that chemical weapons or 
chemical warfare activities might have been associ- 
ated with the Khamisiyah depot at the time. As part of 
an ongoing review of historical files on Khamisiyah, 
we discovered information indicating that a decon- 
tamination vehicle normally associated with tactical 
chemical defense was at the depot. This activity was 
not associated with any specific bunker or other stor- 
age structure and. by itself, does not provide confirma- 
tion of chemical weapons storage. 

The first recognized connection between Khamisiyah 
and chemical weapons— and the only such evidence 
prior to Iraq’s August 1990 invasion of Kuwait — 
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appeared in a CIA human-source report obtained in 
May 1 986. 3 This report was a translated copy of an 
Iraqi CW production plan and discussed the transfer 
of chemical weapons to Khamisiyah: 

3,975 155-mm mustard-loaded artillery gre- 
nades [sic] have been issued (from June 1984 to 
March 1985) to al- Khamisiyah warehouses. We 
do not have official data about using this quan- 
tity by the third army corps. The warehouses 
currently have 6,293 150-mm mustard bombs 
[sic], enough to meet front demands for four 
days on a 15-minute mission. 4 [4] 

This report was made available to select individuals in 
the policy and intelligence communities — including 
DoD officials — but did not receive broad distribution 
because of its sensitivity. 5 Of note, the munitions men- 
tioned above were artillery shells containing mustard 
agent. Thus, they were different from those blown up 
by US troops at Khamisiyah in 1991; those were 
122-mm rockets containing the nerve agents sarin and 
GF, which — according to Iraqi declarations — were 
moved to Khamisiyah in January 1991. 

A CIA assessment in November 1986 used the above 
information to conclude that chemical weapons were 
stored during the Iran-Iraq war “at the southern for- 
ward ammunition depot located at Tall al Lahm.” 6 

3 Two previous efforts by CIA to describe its assessment of what 
we knew about Khamisiyah were imprecise, and were contradic- 
tory with the fact that we had associated chemical weapons with 
the Khamisiyah facility in 1986. These previous efforts were a 
chronology transmitted to DoD on 24 January 1997 for its prepara- 
tion of the Khamisiyah Case Narrative, and a 26 February 1997 
Fact SheeL One of the purposes of this paper is to set the record 
straight. 

4 At the time these weapons were first moved to Khamisiyah, Iraq 
had just begun to use large numbers of chemical weapons on the 
battlefield, although the Iran-Iraq war had been under way for 
nearly four years. Analysts viewed Iraqi CW practices in the early 
years of its CW program to be haphazard, and sot indicative of 
routines established once the program mam fed 

5 Limiting a c c ess to very sensitive reports is an important measure 
in ensuring anonymity of the report's source, whose life would 
almost certainly be at risk if his government discovered his iden- 
tity, Beca u se of such sensitivity, however, this report — and other 
sensitive reports cited in this chronology — were not available elec- 
tronically and were not easily retrievable by analysts doing retro- 
spective analysis. 

6 This assessment was one of many routine IC reports on Iraq's CW 
program and was distributed to DoD and other elements of the pol- 
icy and intelligence communities. 



This assessment shows that a connection had been 
made at that time between Khamisiyah and what we 
knew as Tall al Lahm. It also stated that “a new gener- 
ation of 16 bunkers will expand Iraq’s capability to 
store CW munitions at six airfields and at three ammu- 
nition storage depots that are strategically located 
throughout the country.” [5] Subsequent analytic 
efforts focused on this new generation of bunkers — 
dubbed “S-shaped” bunkers by the IC because of their 
unusual shape — as the most likely storage sites for 
forward-deployed Iraqi chemical weapons. [5] None 
of these bunkers was located at Khamisiyah: the near- 
est were located at Tallil Airfield and the An Nasiriyah 
Southwest depot Over time, the IC developed a bias 
toward the S-shaped bunkers as intended for CW 
storage. By 1991, this bias led analysts to conclude, 
erroneously, that reporting about Khamisiyah referred 
to the An Nasiriyah SW depot. 

Reporting from early 1988 with the same high reli- 
ability, sensitivity, and handling as the May 1986 
report, stated with regard to Iraqi chemical weapons 
storage locations: 

As of early 1988, Iraqi artillery shells, bombs, 
and rockets loaded with chemical warfare (CW) 
materials were stored either at Samarra or in a 
large ammunition dump near the town of 
Muhammadiyat. This facility was located about 
12 [sic] kilometers outside of Baghdad. Addi- 
tionally, 122-mm rockets temporarily were 
stored at the airbase in Kirkuk for further trans- 
port to Sulayroaniyah. [6] 

This report, especially with the “either-or” construc- 
tion, suggested that chemical weapons were not stored 
at Khamisiyah or any other location in southern Iraq at 
that time. In addition — because we had previously 
identified an S-shaped bunker at Kirkuk airfield — 
mention of CW storage at ‘The airbase in Kirkuk” in 
the 1988 report further strengthened the IC’s focus on 
S-shaped bunkers and the assessment that they would 
be used for forward deployment of chemical muni- 
tions, but were not intended for long-term storage. 

This information, the strengthened anal ytic bias 
toward S-shaped bunkers, and several other factors 
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may have played a role in Khamisiyah’s omission 
from CW facility lists generated by the IC between 
1986 and 1991. For example, following the May 1986 
report and the November 1986 assessment, some ana- 
lysts believed the reported activity at Khamisiyah 
represented temporary, forward-deployed storage. 7 
We have located no additional reporting suggesting 
chemical weapons were stored at Khamisiyah from 
May 1986 to the end of the Iran-Iraq war in 1988 — a 
period in which Iraq used thousands of tons of CW 
agents against Iran. 

Operations Desert Shield/Desert Storm: 

August 1990-February 1991 

Additional information concerning possible chemical 
weapons storage at Khamisiyah was obtained shortly 
after Iraq invaded Kuwait, but was not recognized 
until early 1996 during a review of the Khamisiyah 
facility as a possible CW agent release site. Intelli- 
gence acquired on 18 August 1990 showed what was 
reported only as munitions transloading activity. 
Because CW analysts did not carry Khamisiyah on 
their lists of CW-related facilities in 1990, the infor- 
mation was not reviewed by chemical weapons spe- 
cialists at the time. We now judge that this activity 
might have been a chemical weapons transfer under 
way outside a bunker at Khamisiyah; we have deter- 
mined that this was not Bunker 73. 

Khamisiyah was not mentioned as a chemical weap- 
ons storage location in any finished intelligence docu- 
ment or list of facilities produced during the months 
leading up to Desert Storm. At the time, the IC unani- 
mously identified S-shaped bunkers as the most likely 
locations for forward deployment of chemical weap- 
ons when tasked to identify Iraqi CW facilities. As a 
result, Khamisiyah was not added to IC lists of sus- 
pect Iraqi CW facilities. Analysts emphasized at the 
time, however, that chemical weapons could be stored 

7 Forward-deployed storage, by definition, is deemed to be tempo- 

rary; that is. for use during wartime -related operations. Neverthe- 
less. anal ytical judgments about the forward-deployed usage of 
Khamisiyah. either at that time or currently, should not be misinter- 
preted as a justification for the facility's not being listed as a poten- 
tial chemical weapons storage site prior to Desert Storm. Given the 
uncertainties at the time about locations of Iraq's CW stockpile, IC 
lists of suspected chemical weapons storage facilities should have 
been broader and should have included sites at which chemical 
weapons had previously been stored. 



anywhere— even in the open. [7] Nevertheless, the 
Tall al Lahm facility was mentioned in 28 February 
1991 military intelligence information requests as sus- 
pected to have possibly contained chemical munitions 
prior to the ground war. [8] 

A report pertaining to chemical weapons at a location 
we now know to be Khamisiyah was obtained during 
Desert Storm. On 23 February 1991, a CIA reporting 
cable indicating potential storage of chemical weapons 
was sent to CIA Headquarters and Desert Storm 
support elements in Saudi Arabia. This cable reported 
the location to be 3047N/04622E. The cable did not 
provide the name of die facility or any details about the 
chemical weapons, but mentioned the information 
corresponded to a storage area “east of Juwarin.” The 
chain of acquisition of this report was quite tenuous. 
The source was reportedly in die Iranian Air Force or 
Air Force-related industry; he apparently passed the 
information through foreign intermediaries. [9] In 
Saudi Arabia, this report was immediately made avail- 
able to Central Command (CENTCOM) and some 
subordinate US military elements in Riyadh. [ 10 ] 
Review of the cable shows the coordinates to be at or 
near the town of Tall al Lahm on various maps, and the 
storage area (unnamed) on the Joint Operations 
Graphic (JOG) series map to be near “Al Khamisiyah.” 
This storage area is the Khamisiyah storage facility. 

On 24 February, CIA was informed that CENTCOM/ 
Collections tasked its assets to investigate this facility. 
On 25 February 1991, CLA/DO telephoned a CIA ana- 
lyst and relayed some of the information in the cable. 
The analyst noted that die coordinates were close to 
die An Nasiriyah depot and Tallil airfield, both of 
which were carried as suspect CW storage facilities 
because of the presence of S-shaped bunkers. The 
anal yst consulted with die National Photographic 
Interpretation Center (NPIC) and learned that CW- 
related activity had been reported at An Nasiriyah in 
mid-January 1991. On the basis of this activity, the 
anal yst suspected that the report referred to die An 
Nasiriyah depot 8 [ 11 ] Nevertheless, this misidendfi- 

8 t aw inf or mati on suggests that An Nasiriyah a ctuall y was a CW 
storage facility at the beginning of Desert Storm. According to 
Iraqi declarations, the undamaged mustard rounds stored in the 
open nea* - Khamisiyah were moved there horn Nasiriyah after the 
air war began. 



6 



cation was never relayed to DoD. Instead, CIA indi- 
cated that “WE ARE UNABLE TO IDENTIFY 
SPECIFIC CHEMICAL STORAGE FACILITY AT 
[referenced] LOCATION.” [72] The second paragraph 
of the 23 February 1991 cable was subsequently sent 
to select CIA analysts. 

During 23-25 February 1991, Army Central Com- 
mand (ARCENT) issued a collection emphasis for the 
coordinates mentioned in the 23 February CIA cable; 
this emphasis, however, requested confirmation that 
Iraqi troops were present and did not mention chemi- 
cal weapons. [ 13 ] In addition, it is unclear if there is 
any direct relationship between this information and a 
26 February 1991 XVIII Airborne Corps log entry 
stating that there were “possible chemicals on Objec- 
tive Gold,” a location at or near Tall al Lahm 9 [ 14 ] 

Also in February 1991, DIA completed a review of 
nonrefrigerated “12-frame” bunkers. (Just as the pre- 
viously mentioned S- shaped bunkers were associated 
with the storage of chemical weapons, 12-ffame bun- 
kers were believed to be potential storage sites for 
biological and possibly chemical weapons.) In late 
February, DIA notified CENTCOM that such bunkers 
were at Tall al Lahm and at five other facilities. [75] 

On 28 February 1991, CENTCOM’s National Military 
Intelligence Support Team (NMIST) requested that 
ARCENT determine by 4 March whether chemical or 
biological weapons were present at 17 suspected 
CBW storage locations occupied by ground forces. 
The request stated that “THESE SITES WERE SUS- 
PECTED TO HAVE POSSIBLY CONTAINED 
SPECIAL MUNITIONS PRIOR TO THE GROUND 
WAR.” The Tall al Lahm depot and the adjacent revet- 
ted storage area were included in this list [8] A 
response from VII Corps on 1 April states that no 
chemical weapons were found at either part of Tall al 
Lahmoratll other sites on the list occupied by US 
troops. Four of die facilities were not occupied by US 
troops and could not be surveyed. 10 [ 16 ] 

9 This paragraph was prepared in coordination with DoD's Office 
of the Special Assistant for Gulf War Illnesses. 

10 This paragraph was prepared in coordination with DoD’s Office 
of the Special Assistant for Gulf War Illnesses. 



The Postwar Period: March-April 1991 

Postwar repons received by the IC indicated that no 
chemical weapons were found in the Kuwaiti Theater 
of Operations (KTO). [77] These reports were gener- 
ally accepted by the IC. While most national-level 
sources said that Iraq’s chemical munitions were prob- 
ably not marked, lower-level tactical units were dis- 
seminating information on markings that was gathered 
from enemy prisoner of war (EPW) interrogations and 
other local sources. [77] As a result, either the stan- 
dard US CW marking system or incorrect markings 
data gleaned from EPWs were mistakenly used by 
some CENTCOM troops as the basis for determining 
if captured Iraqi munitions contained chemical agents. 
On 6 March 1991, in an attempt to gain clearance to 
enter the KTO, CIA analysts relayed concerns about 
the markings issue to CENTCOM J-2 and J-3 officers 
in Saudi Arabia through the Joint Intelligence Liaison 
Element in Saudi Arabia (JILE/Saudi): 

ALTHOUGH THERE HAVE BEEN EPW 
REPORTS THAT IRAQ’S CHEMICAL MUNI- 
TIONS HAVE COLORED BANDS [or] 

OTHER MEANS OF IDENTIFICATION, OUR 
EXPERIENCE WITH THE MUNITIONS 
IRAQ USED IN ITS WAR WITH IRAN INDI- 
CATES THAT THE IRAQIS DID NOT/NOT 
MARK THEIR CHEMICALLY FILLED 
MUNITIONS. WE R ELIE VE THE EPW 
REPORTS ON MARKINGS MAY REFLECT 
TRAINING CLASSES ON CHEMICAL 
MUNITIONS USING SOVIET EXAM- 
PLES.. JF PERSONNEL IN THE KTO ARE 
NOT AWARE OF THIS POSSIBILITY, 
OPPORTUNITIES TO SUCCESSFULLY 
IDENTIFY CHEMICALLY FILLED MUNI- 
TIONS MAY BE MISSED. WHEN CACHES 
OF UNMARKED MUNITIONS ARE 
DESTROYED, THERE IS ALSO THE POSSI- 
BILITY THAT INDIVIDUALS COULD BE 
EXPOSED TO CHEMICAL WARFARE 
AGENTS. [78] 
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Although not known to analysts at the time, US forces 
had destroyed Bunker 73 at Khamisiyah two days 
earlier. 

As reported by UNSCOM inspectors, the Iraqi chemi- 
cal weapons inadvertently demolished by US troops at 
Khamisiyah had no CW-specific marking or colored 
bands. Furthermore, Iraqi munitions at Khamisiyah 
that did bear colored markings — as seen on US 
military photography — can be readily identified as 
non-CW munitions. 

In April 1991, the United States intercepted an Iraqi 
report that claimed American forces blew up the 
Khamisiyah depot on 1 and 2 April 1991. [19] In fact, 
according to DoD, US forces had demolished the 
majority of the facility during 4-10 March 1991, 
although additional demolition continued to occur 
until US forces withdrew in mid- April. Additional 
reporting, distributed widely within the IC, indicated 
that Khamisiyah was later surveyed by Iraqi forces 
seeking to salvage usable munitions. This reporting 
indicated that the Iraqis believed “MOST OF THE AL 
KAMISIYAH [sic] AMMUNITION DEPOTS WERE 
DESTROYED BY ‘AMERICAN’ AIRCRAFT 
BOMBING OR DETONATION ...” [20] None of 
this reporting mentioned the presence of chemical 
weapons, however, and they were not reviewed by 
CW analysts. 

Supporting UNSCOM: May 1991-93 

The first indication that damaged chemical munitions 
were located at Khamisiyah appeared in Iraq’s 16 May 
1991 declaration to the United Nations. In that decla- 
ration, Baghdad listed 2,160 destroyed sarin-filled 
122-mm rockets at “Khamisiyah stores” and 6,240 
intact mustard-filled 155-mm artillery shells at 
“Khamisiyah stores (Nasiriyah).” [21] Because of the 
previous assessment that An Nasiriyah was a suspect 
CW storage facility, the IC assumed at the time that 
this was the facility Iraq was referring to, and that 
what the Iraqis called Khamisiyah, we called An 
Nasiriyah. A follow-up Iraqi declaration from 17 May 
reported that “Khamisiyah stores (Nasiriyah)” was 
located at 3046N/04630E. 11 These declarations to the 



UN were obtained through the Department of State 
and were given broad distribution throughout State, 
DoD, and the IC. 

In August 1991, CIA published a highly classified 
intelligence assessment on Iraqi noncompliance with 
UN Security Council Resolution 687, which mandated 
the elimination of Iraq’s chemical, biological, and 
nuclear weapons and ballistic missile programs. This 
report, which received limited distribution within the 
intelligence and policy communities, 12 compared 
Iraq’s grossly inadequate declarations with what we 
knew about its programs to develop weapons of mass 
destruction. Khamisiyah was listed in this document 
as a known CW storage site: 

We know . . . that chemical weapons have been 
stored at three declared sites — Samarra', 
Muhammadiyat, and Khamisiyah — for several 
years . . . Chemical weapons were stored at the 
Khamisiyah site as early as 1985 . . . Iraq 
declared that chemical munitions are stored at 
the Khamisiyah storage facility, near the city of 
An Nasiriyah.. .reporting indicated in 1986 that 
several thousand mustard munitions were stored 
at the Khamisiyah site. The Iraqi coordinates are 

15 These coordinates fall near — but not directly on — the 
Khamisiyah depot. The geographic coordinates declared by the 
Iraqis for other CW sites known to us were in error by as much as 
30 minutes (about 50 kilometers), however, so the accuracy of 
declared coordinates was questionable. As a result, the declared 
coordinates were viewed by the IC as consistent with the An Nasir- 
iyah depot. In addition, the Iraqis were less than forthcoming and 
sometimes misleading in this and other declarations, which tended 
to bring to question the overall credibility of Iraqi information. 

12 External distribution: 

The President 

Assistant to the President for National Security Affairs 
Assistant to the President and Deputy for National Security 
Affairs 

The Secretary of State 

The Secretary of Defense 

The Secretary of Energy 

Chairman, Joint Chiefs of Staff 

The Director, Defense Intelligence Agency 

The Director, National Security Agency 

The Director, Arms Control and Disarmament Agency 

Assistant Secretary of State for Intelligence and Research 

Assistant Chief of Staff of Air Force Intelligence 
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I 

Figure 4. Some Iraqi munitions at Khamisiyah — 357=>19PM6 4 * 9 
such as this high-expiosive squash head (HESH) 
round— had colored markings hut were readily 
identified as non-CW munitions. 



close to those of a storage facility near An Nasir- 
iyah that contains one S-shaped bunker. The 
bunker was extensively damaged by Coalition 
attacks, f Emphasis added. ] [22 1 

While drafting this paper. CIA analysts reviewed the 
May 1 986 report. At that time', they interpreted 
Khamisiyah to be An Nasirivah in light of the wording 
in Iraq's May 1991 declaration, as well as the analyti- 
cal emphasis placed on S-shaped bunkers. In addition, 
the quote cited above contains several inaccuracies: 

• We knev i* that chemical weapons had been stored at 
Samarra and Muhammadiyat for several years: that 
pan of the August 1991 paper was correct. How- 
ever. we did nor know — and still do not have evi- 
dence — that chemical weapons had been stored at 
Khamisiyah or Nasirivah for several years. At the 
time the paper was written, we knew that chemical 
weapons had been stored at a site named 
Khamisiyah during 1984 and 1985. and we 

had known that for several years. 

• The negation date of 1985 was inaccurate: the 
May 1986 repon — from which this quote was 
extracted — clearly indicated that chemical weapons 
were moved to Khamisiyah in June 1984. 

« 

On the Khamisiyah issue, in short, this paper not only- 
perpetuated the erroneous connection with An 
Nasirivah. but it also generated some additional 
inaccuracies. [22] 

During the UNSCOM 9 (CW 2) inspection from 15 to 
22 August 1991. Iraq stated that Coalition troops still 
occupied Khamisiyah on 18 April 1991 — the date of 
Iraq's first declaration — and that Iraq was unable to 
account for the chemical weapons stored there until 
after Coalition forces departed. This information was 
first obtained by the US Government in September 
1991 but was not widelv available until June 1992. 
[23] 

The US. ; Government continued to confuse 
Khamisiyah with Nasirivah until after October 1991. 
when UNSCOM 20 inspected Khamisiyah and 
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Figure 5. Demolition of hunkers at Khamisiyah. 4 March 1991 . 



documented the location and disposition of chemical 
weapons at the site. 1 ’ [24] Continuing to bolster the 
erroneous connection between An Nasiriyah and 
Khamisiyah. a DIA analyst using an IC presentation 
briefed the UNSCOM 20 team on An Nasiriyah 
before the inspection, believing this to be the site Iraq 
called Khamisiyah. The Arms Control Intelligence 
Staff (ACIS)'" later determined — on the basis of a 
description of the facility and better locational infor- 
mation obtained through Global Positioning Satellite 
(GPS) receivers — that Khamisiyah was actually the 
facility known to the United States as Tall al Lahm. 
[25.26] 

The Iraqis claimed that Coalition forces had destroyed 
buildings and munitions at Khamisiyah. At the time, 
many analysts believed that the chemical weapons 

Additional information about Khamisiyah was obtained by two 
UNSCOM inspection teams later in 199 L but this information was 
not passed to the United States until after information from the 
UNSCOM 20 inspection. During the UNSCOM 1 1 (August 1991) 
inspection, the correct coordinates of Khamisiyah were acquired by 
UNSCOM from the Iraqis. UNSCOM 17 became the first inspec- 
tion team at Khamisiyah when it very briefly visited the site on 
25 October ! 991. 

AC IS is an interagency organization that, at the time, was the IC 
focal point supporting US Government efforts vis-a-vis Iraq. • 
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found at Khamisiyah might have been placed there 
after the ground war as part of the Iraqi effort to 
conceal aspects of its weapons-of-mass-destruction 
programs. In hindsight, the April 1991 intercept of 
similar information mentioned earlier should have 
added credibility to the Iraqi claim and should have 
led the US Government to conclude much sooner that 
Khamisiyah was a potential CW release site. The IC 
requested DIA review available imagery of the facility 
for preinspection activity that would suggest that the 
Iraqis staged the inspection. However, no images 
immediately prior to the inspection were available. 
That review covered only a short period prior to the 
inspection and did not extend to a review of intelli- 
gence that included the 18 August 1990 information 
described earlier. 

On 12 November 1991. DoD disseminated a report 
drafted by ACIS, which included Iraq's claims about 
Coalition destruction of chemical munitions and 
offered some supporting evidence: 

THE IRAQIS CLAIMED THE BUILDINGS 

AND MUNITIONS WERE DESTROYED BY 

OCCUPYING COALITION FORCES. IN 
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Figure 6. United Nations inspection. October 1991. 
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THE TEAM’S ESTIMATION, THE 
DESTRUCTION OCCURRED AS A RESULT 
OF LOCALLY-PLACED EXPLOSIVES AS 
OPPOSED TO BOMBING. [27] 

The report was widely disseminated, including to 
DoD. The same day. additional information suggest- 
ing that US forces conducted demolition activities in 
the areas inspected by UNSCOM 20 appeared in an 
internal ACIS administrative cable, which was not 
distributed outside CIA: 

THE INSPECTORS ALSO NOTED THAT 
THE’BUILDINGS [at Khamisiyah] WERE 
DESTROYED BY DEMOLITIONS AS 
OPPOSED TO AERIAL BOMBARDMENT. 
THEY ALSO FOUND AN EMPTY U.S. 

CRATE LABELED AS M48, WHICH ARE 
SHAPE CHARGES USED BY THE U.S. MILI- 
TARY. [We] NOTIFIED ARMY CENTRAL 
COMMAND (ARCENT) [G-2 Forward in 



Dhahran] OF THE LOCATION AND EVI- 
DENCE FOUND AT TALL AL LAHM. WE 
RECEIVED INFORMATION FROM ARCENT 
TO THE FACT THAT 24TH MECHANIZED 
INFANTRY DIVISION WAS LOCATED IN 
THE VICINITY OF TALL AL LAHM. BUT 
WE ARE UNABLE TO CONFIRM IF U.S. 
TROOPS DID IN FACT DESTROY BUILD- 
INGS AT THIS PARTICULAR SITE. WE ARE 
SENDING THIS INFORMATION TO YOU IN 
ORDER TO TAKE APPROPRIATE ACTION 
AS YOU SEE FIT AS THE RISK OF CHEMI- 
CAL CONTAMINATION BY 24TH ID PER- 
SONNEL IS A POSSIBILITY. [25] 

Internal documents show that ACIS contacted an indi- 

vidual'in the office of the G-2, 24th Mechanized 

Infantfy Division, on 20 November 1991. [29. 20] 
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Subsequent information identified by DoD's Office of leaving Iraq, one of the UNSCOM team members 
the Special Assistant for Gulf War Illnesses indicates informally requested additional background informa- 
that G-2 asked G-3 whether the 24th found chemical tion before further destruction activities at 

weapons, or was at Khamisiyah. ACIS did not pursue Khamisiyah. This involved details pertaining to Coali- 

this issue with JCS. DIA. or OSD at that time. We tion force activities at Khamisiyah: who was there, 

have seen no evidence yet that ARCENT included the when they were there, and what actions were taken, 

findings in repons to higher authorities. [ 32 ] UNSCOM never made a formal request for this 

information and never followed up on the informal 
The UNSCOM 29 inspection in February and March request, perhaps because UNSCOM decided no fur- 
1 992 involved the destruction of hundreds of chemical ther destruction activity at Khamisiyah was necessary, 
munitions at Khamisiyah. During the inspection, the ' 

Iraqis repeated their claim that Coalition forces *>' 

destroyed chemical munitions in 1991. [ 31 ] After 
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In February 1996. CIA began a search for documents 
relating to the Khamisiyah facility as a possible chem- 
ical agent release site in 1991. Early in that search, an 
undated working paper was found in an Iraqi chemical 
weapons inspections file in the Nonproliferation 
Center (NPC). :J Further queries indicated that an N'PC 
officer drafted the working paper in May 1992! intend- 
ing it to be included with a formal action requirement 
to DoD after determining that no action had been 
taken on the earlier informal request, [35] In the paper 
he suggests the possibility that US forces unwittingly 
destroyed CW munitions at Khamisiyah. He does not 
recall taking any further action on the draft, and he did 
not maintain a copy in his personal files. [34] CIA 
cannot find any record of it being attached to a task- 
ing. distributed within NPC or CIA. or sent to the IC 
or DoD. It is possible that no further action was taken 
because the issue of the presence of Coalition forces at 
Khamisiyah had already been raised with DoD in 
November 1991. In addition, as stated earlier, 
UNSCOM had decided that no further destruction at 
Khamisiyah was necessary, and the IC continued to 
focus on the large portions of Iraq's CW program that 
Baghdad had hidden. 



Gulf War Illnesses Concerns: 1993-Present 

From 1993 through mid- 1995. CIA efforts focused on 
providing intelligence support to DoD investigations, 
since most of DoD's efforts involved operational 
issues. 

During a Senate Banking Committee hearing on 
25 May 1994. Senator Don Riegle focused on the 
issue of potential CW agent fallout from bombed Iraqi 
facilities, including the "An Nasiriyah" depot. The 
Director of NPC addressed the issue of chemical 
weapons in the KTO: 

The coalition forces did not find any CW agents 
stored in the Kuwaiti theater of operations, with 
the exception of some the UN found near An 
Nasiriyah. 

' In December 1991. NPC took over the former ACIS role of IC 
focal point supporting US Government efforts vis-a-vis Iraq. 



This reference to An Nasiriyah. and others made by 
DoD officials at the hearing, demonstrate that there 
was still some confusion at the time about where 
chemical weapons were found in the KTO. [i5J 

In August 1994, DIA responded to a series of ques- 
tions related to Gulf war illnesses that were posed by 
the Senate Banking Committee. Distrust of Iraq and 
continuing confusion surrounding Khamisiyah are 
reflected in DIA's response on the issue of chemical 
weapons in the KTO: 

Finally, it has been widely circulated that UN 
inspection teams found thousands of destroyed 
and intact chemical rounds in an ammunition 
depot at Nasiriyah. and that this discovery con- 
tradicts our statement in paragraph one of this 
answer. Nasiriyah technically is outside the 
KTO. being north of 3 l^O N and the Euphrates 
River. More importantly, it was not in the terri- 
tory occupied by Coalition forces after the war. 
Moreover, the following points are relevant 
because UN inspectors did not really "find" the 
subject munitions. In reality, the Iraqis declared 
the munitions to the UN and the inspectors even- 
tually went to that location to check what the 
Iraqis had reported: 

1) The UN inspection occurred at least eight 
months after the war. 

2) The location of the "found” chemical 
rounds was 15 miles from the widely dis- 
cussed CBW bunkers bombed at Nasiriyah 
(the site which was originally expected to be 
inspected). The bombed bunkers were not 
inspected until one year later in Oct 1992 and 
found to contain no chemical or biological 
weapons . . . [ 36 ] 

Because of the increased focus on Gulf war illness 
issues by both the public and Congress, as well as 
concerns raised by two CIA analysts. Acting Director 
of Central Intelligence Studeman authorized a 
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comprehensive review of intelligence by CIA on the 
issues related to the Gulf war in March 1995. 
Throughout the summer of 1995, CIA conducted a 
study to evaluate the possibility that US forces could 
have been exposed to fallout from US bombing of 
Iraqi CW production and storage facilities. As pan of 
this study, a CIA analyst constructed a comprehensive 
summary of Iraqi CW-related facilities, focusing on 
the status and disposition of CW agents at these sites. 
Separately, an NPC officer reviewed UNSCOM infor- 
mation. The Khamisiyah facility emerged as a key site 
that needed to be investigated because of its proximity 
to Coalition forces and the ambiguities surrounding 
the disposition of chemical weapons at the site. [37] 
CIA informed DoD’s Persian Gulf Investigative Team 
(PGIT) 16 in September 1995 of Khamisiyah’s impor- 
tance and requested additional information about US 
troop activities there to which PGIT responded in 
October. [58. 39] 

CIA’s research of Khamisiyah intensified in 1996 as 
evidence of unwitting US involvement in CW-related 
destruction activities began to be recognized. On 
26 January 1996, as part of a preliminary briefing to 
National Security Council staff on CIA’s declassifica- 
tion initiative and ongoing study about potential 
exposure to-chemical, biological, and radiological 
agents during the Gulf war, CIA mentioned the 
possibility of CW storage and agent release at the 
Khamisiyah facility. [40] NSC Staff indicated that this 
needed to be pursued aggressively together with DoD. 
Between 8 February and 7 March 1996, analysts con- 
ducted an intensive search of historical files, imagery, 
and other records, uncovering more evidence linking 
US troops to destruction of chemical weapons at 
Bunker 73 at Khamisiyah. A retrospective search of 
imagery, for example, revealed that a row of bunkers 
at IGiamisiyah had been destroyed between 1 and 
8 March 1991 — after the cease-fire. Analysts also 
uncovered cables indicating UNSCOM inspectors 
had found evidence of US demolition charges at 
Khamisiyah. [28] On 5 March 1996, CIA informed 
a Presidential Advisory Committee (PAC) staffer 
that a probable release of chemical agent occurred 
at Khamisiyah in conjunction with US troops. 

On 1 0 March 1996, a CIA analyst heard a tape 
recording of a radio show in which a veteran of the 

16 Established in June 1995. 



37th Engineering Battalion described demolition 
activities at a facility the analyst immediately 
recognized as Khamisiyah. PGIT was informed on 
1 1 March, and the PAC was notified the same week. 

CIA and DoD personnel met with UNSCOM officials 
on 19 March 1996 to begin a dialogue regarding Gulf 
war illnesses issues. At this meeting, UNSCOM indi- 
cated that it planned to revisit Khamisiyah to resolve 
newly raised munitions accounting issues. As a result 
of this dialogue, UNSCOM agreed to make public 
appropriate relevant information. At the 1 May 1996 
PAC meeting, CIA publicly announced that the 37th 
Engineering Battalion had destroyed munitions at 
Khamisiyah in March 1991 and that CIA was "work- 
ing with the DoD Investigative Team to resolve 
whether sarin-filled rockets were destroyed at Bunker 
73 and whether some US personnel could have been 
exposed to chemical agent.” 

During UNSCOM ’s inspection of Khamisiyah on 
14 May 1996, it was determined that some of the 
destroyed rockets in Bunker 73 were chemical weap- 
ons. This was based on the presence of high-densitv 
polyethylene inserts, burster tubes, fill plugs, and 
other features characteristic of chemical warheads for 
Iraqi 122-mm rockets. In addition, Iraq claimed for 
the first time that Coalition troops also destroyed the 
rockets in the nearby pit area at Khamisiyah. [41] In 
light of this information, CIA and DoD determined 
that US forces destroyed chemical weapons in Bunker 
73 on 4 March 1991 along with more than 30 bunkers 
containing conventional weapons. DoD publicly 
announced these conclusions on 21 June 1996. CIA 
efforts since then have focused on modeling the 
effects of agent releases at the bunker and on investi- 
gating the pit area demolition. 

By August 1996, CIA had completed its study of 
potential exposure caused by US bombing of Iraqi 
chemical facilities and by the demolition of Bunker 73 
at Khamisiyah. The results were made available to the 
public. Several critical data points necessary for a 
more accurate estimate of the potential chemical 
hazard resulting from demolitions in the pit, how- 
ever! were not available. The details surrounding 
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Figure 8 . Predemolition photo of pit area near Khamisiyah. 

destruction of chemical weapons in the pit area are 
less certain than events at Bunker 73. Recent analysis 
of the evidence suggests that two destruction events at 
the pit — the -first on 10 March 1991 and the second on 
12 March — are more likely than a single event. 

Ongoing investigations related to Gulf war illnesses 
have shed light on the sequence of events at 
Khamisiyah. DoD — including DIA and the Defense 
Humint Service (DHS) — and CIA have recently 
acquired several pieces of information. UNSCOM has 
made available selected videotapes, photographs, and 
sample analysis taken from destroyed munitions from 
the UNSCOM 20 inspection in 1991. In addition, we 
have spoken with two of the soldiers who performed 
demolition activity in the pit area. These data strongly 
suggest that munitions in the pit were destroyed by US 
troops and provide evidence that demolition might 
have occurred on two separate occasions. 17 

: DIA searched for tactical imagery of Khamisiyah taken after the 
demolition but found none: this imagery was not systematically 
archived. The Army IG acquired a ground photograph that, upon 
analysis, appears to have been taken in the pit after demolition. 
This is only the third known photo of Khamisiyah taken immedi- 
ately after the demolition. It has already been released publicly 
and. in tact, has been used on flyers written by CIA and DoD to 
provide and seek more information on Khamisiyah. 
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Efforts To Help Address Gulf War Illnesses Issues 

Several 1C taskforces have been created since the ini- 
tial DoD emphasis in 1994 on identifying intelligence 
information that may be related to Gulf war illnesses . 
DIA formed a search and declassification effort in 
March 1995. followed in October 1995 by CIA's 
Persian Gulf War Illnesses Task Force. These groups 
were tasked with identifying . declassifying, and pub- 
licly releasing intelligence information that might 
shed light on potential causes of Gulf war illnesses. 

In October 1996 . DIA formed a Persian Gulf Focus 
Group to support Gulf war illness-related efforts 
in other DoD offices and CIA. Most recently ; on 
27 February 1997. Acting DCI George Tenet created 
an IC task force on Persian Gulf war illnesses in 
parallel with President Clintons 60-day directive to 
the Presidential Advisory Committee. One of the 
purposes of this taskforce . which began its work on 
3 March, is to ensure all documentation relevant to 
Khamisiyah and Gulf war illnesses is made available 
promptly to the many governmentwlde offices now 
involved in the issues . 



15 






Some Lessons Learned 

Even though CENTCOM listed the Khamisiyah facil- 
ity as a potential CW storage site before the ground 
wan and additional concerns about the facility were 
transmitted in February 1991. this historical perspec- 
tive highlights several areas that need attention: 

• Intelligence agencies must reconcile information in 
databases to eliminate confusion about facilities. 

For example, different agencies’ information on 
munition storage sites needs to be analyzed to gener- 
ate a common list. This would minimize the type of 
confusion and misconnections made on the 
Khamisiyah issue and may have prompted an earlier 
review of older intelligence for evidence of possible 
CW storage or transfer activities. 



• Intelligence components handling sensitive informa- 
tion must review their procedures for deciding how 
to share vital information with others who have a 
need to know. For example, intelligence analysts in 
Washington were not told that the original source of 
the 23 February 1991 report was someone in the 
Iranian Air Force or Air Force-related industry. [50] 
This cable and others related to subsequent UN 
inspections were not shared with DIA. 

• Intelligence analysts must remain increasingly care- 
ful to avoid “ tunnel vision" in crafting their judg- 
ments, The culture during the late 1980s stressed 
making definitive judgments and eschewed alterna- 
tive outcomes or analysis. The IC in recent years has 
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made important strides in addressing these prob- 
lems, including changing its culture and instituting 
analyst training programs to stress inclusion of 
alternative scenarios and conclusions. 

• Finally, as intelligence agencies support defense 
and policy efforts on specific issues, they must 
ensure that searches are more thorough in order to 
provide the fullest possible answers. For example, a 
search of CW files dating back to Iraqi use of CW in 
the Iran-Iraq war would have revealed the 1986 
Khamisiyah-Tall al Lahm connection and its associ- 
ation with chemical weapons, and at a minimum 
should have placed the facility on the IC’s list of 
suspected CW sites for targeting and warning. It 
might also have prompted a more thorough search 
for other information. 



The DCI Persian Gulf War Illnesses Task Force will 
be providing a paper on the lessons learned through its 
studies. That paper will include recommendations to 
address concerns discovered in this study, as well as 
any others discovered by the Task Force in the course 
of its work. In this regard, the Task Force’s intent is 
not only to assist US Government efforts on Gulf war 
illnesses issues, but also to help the IC enhance its 
efforts for the future. 
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Chronology 



Information & Events Actions ” " 

Sep 76: First intelligence revealing depot 

Jun 77: Depot named “Tall al Lahm” in imagery 
database 

Sep 80: Iran-Iraq war begins ~~ 

Apr 82: First mention of “Khamisiyah” depot in ™ 

reporting 

Aug 83: Iraq begins using chemical weapons against 
Iran 

Jul 84: Decon vehicle present at 'Khamisiyah; not ~ — 

found until March 1997 

May 86: Sensitive human-source report indicates ‘ 

chemical weapons moved to Khamisiyah between 
Jun 84 and Mar 85; report received limited 
distribution 



Nov 86: CIA/DI intelligence assessment concludes 
that chemical weapons stored at “Tall al Lahm,” but 
highlights S-shaped bunkers as future CW 
deployment sites 

2 Aug 90: Iraq invades Kuwait ~ 

18 Aug 90: Possible chemical weapons transfer Reported as munitions transloading activity ~ 

activity underway at Khamisiyah, but not identified 
as such until early 1996 

17 Jan 91: Desert Storm air campaign begins ’ ~~ " 

23 Feb 91: CIA repotting cable sent to Headquarters Report passed to CENTCOM in Riyadh; 

and Desert Storm support element states chemical CENTCOM issues several collection taskings that 
weapons stored at 3047N/04622E (now known to week, but relationship 
be Khamisiyah) 

24 Feb 91: Ground war begins 

28 Feb 91: Cease-fire declared DIA notifies CENTCOM that possible BW- or CW- 

related bunker identified at Tall al Lahm 

4, 10, 12 March 91: US troops destroy chemical ~~ 

weapons at Khamisiyah 
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Chronology (continued) 



Information & Events 



Actions 



6 Mar 91: CIA analysts warn CENTCOM of risks 
from unmarked Iraqi chemical munitions: 
Khamisivah not on CIA list of facilities of interest 

8 Mar 91: CENTCOM repons that no chemical 
munitions found in KTO and restates its view that 
Iraqi chemical munitions bear characteristic markings 

Apr 91: Intercepted Iraqi reports claim US forces 
destroyed Khamisiyah on 1-2 April 

16 May 91: Iraqi declaration provides first indication Declared facility assessed to be .An Nasiriyah 
that damaged chemical weapons located at 
“Khamisiyah storage facility” 

15-22 Aug 91: Iraq tells UNSCOM 9 (CW 2) team 
that Khamisiyah and chemical weapons there were 
under Coalition control until after 18 Apr 91 

Oct 91: UNSCOM 20 inspects Khamisiyah; Nov 91: Khamisiyah correctly identified as facility 

originally expected site to be Nasiriyah commonly known to the US as Tall al Lahm 

12 Nov 91: CIA administrative cable notes evidence CIA notifies ARCENT: later contacts 24th Mech. 
of US demolition charges found at Khamisiyah 

Feb-Mar 92: UNSCOM 29 destroys chemical Memo seeking DoD answers to UNSCOM request 

weapons at Khamisiyah: UNSCOM informally drafted by NPC officer but apparently not sent; no 

requests information on Coalition activities at site formal UNSCOM request 

25 May 94: CIA testimony to Senate Banking 
Committee shows CIA aware that “Nasiriyah” depot 
in KTO, but uncertain if US troops occupied site 

Mar 95: ADCI Studeman authorizes CIA review of 
relevant intelligence 

Summer 95: CIA conducts study of potential 
exposure from bombed Iraqi CW facilities; 
concludes Khamisiyah key to exposure issue; 
requests information on US troop activities there 

26 Jan 96: CIA briefs Khamisiyah evidence to NSC 

8 Feb-7 Mar 96: Intensive CIA search of historical 
files uncovers more evidence linking US troops to 
destruction of chemical weapons at Khamisiyah 
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Chronology, (continued) 



Information & Events Actions 

10 Mar 96: CIA analyst hears taped radio broadcast DIA. PGIT. PAC quickly notified of this discovery 
that provides missing link connecting US troops to 
Khamisiyah demolition 

19 Mar 96: UNSCOM plans to revisit Khamisiyah — 

based on concerns of Iraqi munitions accounting 

1 May 96: At PAC hearing. CIA publicly announces 
evidence US troops unknowingly destroyed 
chemical weapons at Khamisiyah 

14 May 96: UNSCOM inspects Khamisiyah, verifies ~ ~ ~ — 

that Bunker 73 contained chemical rockets; Iraq 
claims for first time that US forces destroyed 
chemical weapons in pit area as well 

Aug 96: CIA publishes unclassified study of 
potential exposure caused by US bombing of 
various Iraqi chemical facilities and by demolition 
at Khamisiyah Bunker 73 

Oct 96: DIA forms Persian Gulf Focus Group; 
acquires additional evidence about pit area 
demolition 



27 Feb 97: ADCI Tenet creates IC task force on 
Gulf war illnesses 
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Case Narrative 

Khamisiyah 



Case Narratives are reports of what we know today 
about specific events that took place during the Gulf 
War of 1990 and 1991. This particular case narrative 
focuses on the actions of American troops at 
Khamisiyah. In addition, we report on when it became 
known that American troops may have been exposed to 
chemical agents there. This is an interim report, not a 
final report. We hope that you will read this and 
contact us with any information that would help us 
better understand the events reported here. With your 
help, we will be able to report more accurately on the 
events surrounding Khamisiyah. Please contact my 
office to report any new information by calling: 

1 - 800 - 472-6719 

Bernard Rostker 
Special Assistant for Gulf War Illnesses 

Department of Defense 
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U.S. DEMOLITION OPERATIONS AT THE 
KHAMISIYAH AMMUNITION STORAGE POINT 



Case Narratives are reports of what we know today about specific events that took place during the Gulf War 
of 1990 and 1991. This particular case narrative focuses on the actions of American troops at Khamisiyah. 
In addition, we report on when it became known that American troops may have been exposed to chemical 
agents there. This is an interim report, not a final report. We hope that you will read this and contact us 
with any information that would help us better understand the events reported here With your help we will 

be able to report more accurately on the events surrounding Khamisiyah. Please contact mv office to report 
any new information by calling: ' 

1 - 800 - 472-6719 



Bernard Rostker 
Special Assistant for Gulf War Illnesses 
Department of Defense 



Last Update: February 21, 1997 



Many veterans of the Gulf War have been experiencing a variety of physical symptoms, 
collectively called Gulf War illnesses. In response to veterans’ concerns, the Department of 
Defense (DoD) established a task force in June 1995 to investigate all possible causes. On 12 
November 1996, responsibility for these investigations was assumed by the Investigation and 
Analysis Directorate (IAD), Office of the Special Assistant for Gulf War Illnesses 
(OSAGWI) which has continued to investigate the events that occurred at Khamisiyah. Its 
interim report is contained here. In addition, the Army Inspector General was directed by the 
Secretary of the Army on 25 September 1996 to conduct an investigation into Army 
operations at Khamisiyah, and the Assistant to the Secretary of Defense for Intelligence 
Oversight was directed by the Deputy Secretary of Defense on 25 September 1996 to review 
what the intelligence communities knew concerning Khamisiyah. These independent efforts 
have not yet been completed and may shed additional light on events at Khamisiyah. 

As part of the effort to inform the public about the progress of this effort, DoD is publishing 
on the Internet and elsewhere accounts related to possible causes of Gulf War illnesses, along 
with whatever documentary evidence or personal testimony was used in compiling the 
account. The narrative that follows is the first such account. 
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SUMMARY 

The story of the Khamisiyah Ammunition Storage Point or ASP has three parts: the efforts 
of US. forces to destroy Khamisiyah, the inspection of the site by the United Nations Special 
Commission or UNSCOM, and the public inquiry into the events that occurred there, “what 
we knew, and when we knew it:” 

The Destruction of Khamisiyah 

Immediately following the end of Operation Desert Storm, U.S. Army units occupied the 
area known as Objective GOLD and later identified as the Khamisiyah ASP (which was also 
known as Tall al Lahm or Suq Ash Shuyukh). Khamisiyah was a huge ammunition storage 
site, covering 50 square kilometers and containing about 100 ammunition bunkers and 
several other types of storage facilities. The XVIII Corps (Airborne) (ABN) dispatched 
combat engineer and demolition units to Khamisiyah to destroy its munitions and facilities. 

To perform the demolition, U.S. forces set off two very large explosions, one on 4 March 
1991 and a second on 10 March 1991. They also set off a number of smaller explosions to 
destroy small caches of munitions and to test techniques for destroying bunkers. Demolition 
operations continued in the Khamisiyah area through most of April 1991. 

During the demolition operations, and, indeed, throughout the entire period of U.S. 
occupation at Khamisiyah, there were no reports of verified chemical agent detections, nor 
were there reports of anyone, soldier or civilian, experiencing symptoms consistent with 
exposure to a chemical agent. 

Inspecting Khamisiyah 

In October 1991 and March 1992, and then again in May 1996, the UNSCOM inspected 
Khamisiyah, specifically searching for chemical weapons. Based on their own inspections 
and information provided by the Iraqis, UNSCOM inspectors identified three sites in and 
around Khamisiyah that had contained chemical weapons: in an area that became known as 
the “pit;” in Bunker 73, one of the bunkers subsequently identified as having been blown up 
by U.S. troops; and in an above-ground storage area. 

In October 1991, UNSCOM inspectors found about 300 damaged and intact 122mm rockets 
in an area surrounded by a berm southeast of the main ASP. This area became known as the 
“pit.” Their investigation showed that the intact rockets contained chemical agents (sarin and 
cyclosarin). During a subsequent visit in March 1992, about 500 rockets were blown up on 
site near the “pit”, with the remaining rockets being shipped to Al Muthanna, Iraq for 
subsequent destruction. The UNSCOM destruction efforts accounts for 782 rockets; the 
Iraqis report that 2,160 such rockets had been at Khamisiyah. It is unknown how many of 
the unaccounted for rockets were destroyed by U.S. forces. 
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During the 1991 inspection, the Iraqis claimed that chemical munitions found in the “pit” had 
been salvaged from Bunker 73 and that both had been destroyed by Coalition Forces. 
UNSCOM inspectors visited the site of the bunker, which appeared damaged, and used 
chemical agent monitors. These monitors were negative, and the inspectors did not 
thoroughly search the bunker. 

The UNSCOM team was also shown an above-ground storage site about 3 kilometers west 
of the ASP containing 6,300 intact 155 mm artillery shells filled with mustard agent. To date, 
there is no evidence that any Coalition Forces had been to this site. These rounds were also 
shipped to the destruction facility at A1 Muthanna. 

US intelligence became aware of the UNSCOM findings in November 1991, but at the time 
this report did not result in identification of which, if any, U.S. troops participated in 
demolition activities at Khamisiyah. The lack of contemporaneous U.S. reports of chemical 
weapons, and the fact that the Iraqis were selective in their willingness to cooperate, as 
reported by UNSCOM to the United Nations Security Council, led to the belief the Iraqis 
were not telling the truth about chemical weapons being at the site when the demolition 
occurred. In May 1996, UNSCOM again returned to Khamisiyah, where the team 
conclusively identified debris in the rubble of Bunker 73 that was characteristic of chemical 
munitions. ‘ : 

The Public Inquiry 

In February 1994, a request from Congressman Browder to the UN for any reports about 
chemical weapons found in Iraq after the Gulf War rekindled U.S. interest in IGiamisiyah. 
The UN responded with a letter in April 1994 which listed Khamisiyah along with other 
chemical weapons sites. During hearings on export administration in May 1994 before the 
Senate Banking, Housing and Urban Affairs Committee, DoD witnesses admitted the UN 
had found chemical weapons at Khamisiyah but were unable to confirm that any U.S. troops 
were at the site. 

In March 1995, as a result of Presidential concerns, the CIA began a reexamination of 
relevant intelligence. In May 1995, a Presidential Advisory Committee (PAC) was created. 
In June 1995, DoD formed the Persian Gulf Illnesses Investigation Team (PGIIT). 
Throughout 1995 and 1996, interest in Khamisiyah and the events surrounding it increased. 
On June 21, 1996, DoD confirmed publicly that “U.S. soldiers from the 37th Engineer 
Battalion destroyed ammunition bunkers at [Khamisiyah] in early March 1991 ... it now 
appears that one of these destroyed bunkers contained chemical weapons.” 

DoD investigation into the subject continues. What follows provides additional detail about 
the events described in this summary. The information upon which this narrative is based is 
incomplete. As the investigation continues, the IAD hopes to answer a number of these 
questions, including the following: 
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How many chemical muHftiMs ft^fe present at Bunker 73 and at the “pit” 

at the time the U.S. demolitions took place? 

Were two separate groups working in the “pit” on 10 March 1991? 

Was there an additional demolition of munitions at the “pit” on 12 March 1991? 
Who were the 15 to 20 engineers assigned to assist the EOD noncommissioned 
officer in the “pit” on 10 or 12 March 1991? 

What were the weather conditions on the day(s) of the “pit” demolition(s)? 
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